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Oil Wells Create a Castings Market 


Tremendous Development in the Petroleum Industry of the United States Has 
Resulted in the Establishment of Foundries Specializing 
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should be accorded a northern French 
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ten years to complete one of these wells 
The Chinese were the first to convey 
oil and gas through pipe lines to distant 
They used the gas to evaporate 
manufacture of salt. 
Hollow bamboo both in the 
pumps and the pipe lines. These ancient 
methods still obtain in many parts of 
China and were the only ones in vogue 
up to 1899 when the first occidental well 
digging outfit was set up within the 
borders of the Celestial Empire. 

what the Chinese may 


points. 
the brine in the 


was used 


Regardless of 


or may not have done in their efforts 
to tap the earth’s surface for water 
or oil or in prospecting for minerals, 
the fact remains that little real progress 
seems to have been made in any country 
throughout many centuries It was 


not until steam power had been adapted 


to the tedious early methods that had 
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been practiced for ages, that a remark- 
able transition took place in drilling 
methods. In more recent years gas and 
gasoline engines have been used ex 
tensively for the same purpose 

The development of drilling for oil 


in the United States began in 1859 when 
E. L. Drake started a well on Oil Creek, 


Pa for the Seneca Oil Co The suc- 
cess which met this effort caused drill- 
ing to spread rapidly as is evidenced 
by the official figures for the production 
of crude petroleum alone which jumped 
from 2000 barrels 1859 to 4,215,000 
barrels in 1869, 10 vears later The 


production steadily increased to 19,914,146 


barrels in 1879, to 35,163,513 harrels in 


1889 and to 57,084,428 m 1899. Soon 
after the beginning of the 20th century 
the production of crude petroleum had 
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passed the hundred million barrel mark. 
It still is increasing and shows an 
estimated production for 1920 of 449,- 
077,000 barrels. 

Many factors are responsible for this 
huge production and certainly not least 
among them is the highly efficient equip 
ment now available for boring the wells. 
Manufacturing establishments have grown 
up in the oil and gas regions which de- 
vote all their energies to the production 
of drilling machinery, while with others 
it forms a_ bulk their output. A 
fairly typical plant of the latter class 
is that of the Marion Machine Foundry 
& Supply Co., Marion, Ind. 

Established 18 
a small repair shop and handle supplies 
incident to the oil and gas well industry, 
the company’s business has increased to 
it maintains district 


of 


years ago to conduct 


an extent that now 
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offices and warehouses in all the great 
oil fields of the country. The manu- 
facturing plant in Marion has been en- 
larged from time to time to take care 
of the expanding business. The latest 
addition is in the form of an _ up-to 
date modern foundry building with a 


capacity of 150 tons a day. This foundry 


1580 x 30 feet is 


a number of 


equipped with 
machines which 
a consider- 


being 
molding 
labor to 


will eliminate hand 


increase production to 


ill permit of continuous 


able extent and 
a point which w 
Among the contemplated pieces 
jar-ram 

each 
frames 


pouring. 


of equipment are two large 


machines capable of out 


from 25 to 30 


turning 


day gas-engine 


ranging in size betwen 10 and 25-horse- 


power. 


The foundry, in which cast- 


present 
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ings have been made for a number of 
years, is located on the outskirts of the 
city about two miles away from the 
remainder of the plant. It still is in 
operation, but will be abandoned as soon 
as the new foundry has been fully 
equipped. Low and dark and ill lighted, 
it is a typical example of the old time 
foundry, but the scope and character of 
the work turned out is equal to that 
from many more pretentious establish- 
and reflects credit on those 
its production. The closest 
touch is maintained between 
the men and the management. The 
character of the work is such that opera- 


ments in- 
volved in 


intimate 


maintained continuously, re- 


the fluctuation in 


tions are 


gardless of ordinary 
business conditions and consequently the 
personnel of the foundry force has re- 


mained practically the same for years. 







sr 
> Ae 





IN THE DRAG 








This foundry is one of the few that 
has operated with a full force during the 
recent slump in business; in fact, sev- 
eral of the allied departments like the 
machine shop and erecting shop, have 
been running on double shift 


The old foundry buildingis 150 x 275 
feet, divided into four longitudinal bays 
Three of the bays are devoted to mold- 
the castings, the fourth is 

up to room, core ovens, 
cupola room, and a space at 


ing while 


given the core 


one end is 
taken up by the track leading to the cu 
pola charging platform 

Two cupolas, one 48 


and the other to 66 inches, have been in 


lined to inches 


use so long that their original identity 


has been lost. The tonnage on the floor 
varies from day to day and the cupolas 
these fluctuating 


are employed to meet 
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conditions. The smaller cupola is used 
in connection with heats up to 20 or 25 


tons and the larger to melt the iron 
when the amount required exceeds that 
quantity. Each cupola is blown by a 


fan made by the Buffalo Forge Co., Buf- 
falo, N. Y., the smaller one driven by a 
25 and 
General Electric 


a 30-horsepower 
The blast main 
is so arranged that the wind from either 
fan may be diverted to either of the cu- 


the larger by 


motor. 


polas. 

An inclined runway extends from the 
charging platform to the stock yard. An 
electrically operated winch is employed 


to haul up the trucks containing the ma- 


terials for the charge. The scale for 
weighing the charge is located on the 
charging platform and each car is 
weighed as it passes this point. The iron 


charge for the 48-inch cupola comprises 
2000 pounds that 66-inch 
cupola 4000 pounds. 


and for the 

The usual 60-40 proportion of pig iron 
and scrap is used for a considerable part 
of the work, but many special mixtures 
are used for some of the company’s spe- 
cialties, including cylinders for oil engines, 
shaking grates for various types of in- 
dustrial installations and molds for glass 


factories. 
Glass Factory Molds 


The 


molds for many years and has built up 


company has made glass factory 
a considerable business among a wide cli- 
While this 
itself might not be of interest 
its application will be appreciated when 


it is remembered that this 


entele of customers. fact of 


general 


castings of 


character are subjected to severe service 
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and unless the iron is held to rigid specih 
cations the castings will be unsatisfactory. 
The iron must be hard, not only because 
it to give the 
mold a highly polished surface, but also 
because the molds have to be scoured fre- 


is necessary interior of 


quently. The majority of these molds 
must be accurate to within limits of 
thousandths of an inch and unless the 


iron is hard the constant scouring quickly 
wears them away and renders them use- 
less. 

In controlling the patterns from a large 
number of customers it always is pos 
sible to have enough molds on the floor 


to warrant placing one or more special 















































































































CASTINGS ARE MADE IN THE MOLD 


SHOWN IN FIG. 2 
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iron in the While 

of the iron entering into 
all glass factory molds is practically alike, 
still a distinction observed between 
those of light and those of heavy section. 
A typical analysis for glass factory molds 
follows 


charges of 


the analysis 


cupola. 


18 


Analysis of Iron for Light Glass Molds 
Silicon Sulphur 
2.00 0.08 
Analysis of Iron for Heavy Glass Molds 
Silicon Sulphur Phosphorus 
1.75 0.10 0.40 
Steel scrap to the extent of 10 per cent 
mixed with 


Manganese 
060 


Phosphorus 


0.52 


Manganese 


0.65 


1S the charge, whether for 
the light or heavy The re- 


mainder of the charge is made up of pig 


castings 


iron and a small quantity of shop scrap 
that will yield the desired analysis. The 
cars of pig iron are unloaded in different 
piles close to the foundry and a distin 
guishmg number placed 
Copies of the blast furnace analysis 
which accompany these cars are filed in 
the general office. An 
issued to the melter 
fies how much iron required from 
each pile and also specifies in what order 
these various 


on each pile 


instruction sheet 


every day speci- 


iS 


charges are to be placed 


in the cupola 


Other Mixtures 


The grates referred to previously are 


poured from a mixture containing 15 per 


cent steel scrap. It is claimed that by 
reducing the total carbon in this manner 
the melting point of the iron is raised 
and consequently the grates resist the 


action of the fire to a greater extent than 


those made from ordinary gray iron 


Density, strength and homogeneity of 
metal in the oil engine cylinders are as- 
sisted by the addition of 25 per cent char- 


coal iron to the charge from which these 
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etc 


bridge Springs, large 


cores, cover cores, 


mixture of half new and half sand 


bonded with a dry core 
in a grinding pan or muller made by the 
Hadfield-Penfield 
known as the 
The 


mixing 


Steel Co., Bucyrus, O., 


American Clay 


formerly 


Machinery Co. grinding pan also 


for facing sand for 


floors. 


is employed 


the molding 
Make N 


Brass and other nonferrous castings are 


made intermittently, the metal for them 


pit 


of 


. . 
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being melted in two 
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the 


naces 


shop in vicinity core ovens. 
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Fig. The 
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W. Sly Mig. ( 
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are shipped immediately after they have 
been finished, but a considerable quantity 
is utilized to replenish the stock in the 
bins and shelves in an imense store room. 
Duplicate repair parts always are in de- 
mand and the company endeavors to be 
in a only to 
meet the ordinary demands of the trade. 
but to fill 
frantic well digger 
out of commission on account of a broken 


position at all times not 


also telegraphic orders of a 


whose machinery is 


part. 


Steam is furnished for heating the 


different sections of the shop and the of- 
fice by a boiler supplied by the Brownell 


Co, Dayton, O. The steam circulates in 
a coil through which air is drawn and 
distributed through a main pipe and 
branches leading to all points in the 
shop. A 10x12 air compressor made by 
the Chicago Pneumatic Tool Co., Chi- 
cago, and driven by a 50-horsepower West- 
inghouse motor supplies the air for the 


molding machine and other pneumatic 
equipment in the foundry. 

The two side bays of the foundry situ- 
ated farthest away from the cupolas are 
devoted to the production of light cast- 
ings. Among the equipment employed are 
15 power squeezers made by the Arcade 
In ad- 
the 


consider- 


Manufacturing Co., Freeport, Ill. 
to the 
and 


able quantity of work, some of the cast- 


dition small castings made on 


bench on the machines, a 


ings weighing several hundred pounds, 


usually overflows from the center bay 


where the medium and hcavy castings are 


made. 
Approximately one-third of the floor 
space in one of these bays is covered 


every day with molds for a type of grate 
the 
of the castings are shown in Fig. 4, while 


in which company specializes. Two 
one of the drags, the pattern and one of 
the hand-jolt machines made by the Ar- 
cade Manufacturing Co., Freeport, IIl., om 
which the molds are made are shown in 
Fig. 2 
on a plain follow board. 
ers shown at A, Figs 2 and 4, are held 
place one 


imbedded 


The copes are rammed by hand 
The steel roll 
having 
The 
the 
they 


in by 7%-inch rivets 


end in the casting. man- 
ner of placing these 
is indicated Fig. 2, 
at A. Suitable 
in the round column at each end of 


The collar is slipped over the 


rollers in mold 
in where are 


drilled 
the 


shown holes are 
pattern. 
rivet and then the latter is dropped into 
the hole in the 
has been rolled pattern 
these the 
and the rivet protrudes about two inches 


space ol the 


After the drag 
the 


in 


pattern 


over and 


drawn, rollers remain sand 


into the open mold where, 


is surrounded and anchored by 


iron. The 


later, it 


bosses and holes 


the molten 


in the lugs shown at C, Vig. 4, are made 
in a somewhat similar manner. A _ core 
containing the outside of the lugs and 
also a round core for making the holes 
is located by a suitable guide on the pat- 
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with 


latter is covered 
Aiter the 


been drawn, the core remains 


the 
sand in the drag. 


tern before 


pattern has 
in the bot- 
tom of the mold. 

The main bay of the shop is provided 


with one traveling crane, but this is sup 


plemented by a jib crane at almost every 
column. An elaborate monorail system 
with switches and spurs running to or 


covering practically the entire tloor serves 


to distribute the iron. Large ladles are 
provided for pouring large castings, but 
the greater part of the iron is taken 
away from the cupola in a number ot 
ladles having a capacity of half a ton 
each and suspended from the monorail 
by 1-ton hoists. 


Among the jobs made in the main bay 


three have been selected for illustration 


of the general character of work followed 
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FIG. 8—SPECIAL GATE CORES MADE IN 


RAMMED IN THE DRAG WITH 

A CLEAN PASSAGE 

in this shop. These are the sheave 
wheel shown in Fig. 1, the oil engine 


cylinder in Fig. 8 and the bed plate shown 
in Fig. 5. 
A rather unique and ingenious method 


has been developed in this shop for mak- 
ing sheave wheels like the one shov.n in 
the illustration. This wheel is used ex- 
tensively in the oil fields and is known 
as a calf wheel, probably for the same 
reason that the largest wheel in the 
well-digging outfit is known as a bull 


wheel, and that 1s called a bull wheel be- 
cause if you did not call it a bull wheel, 
what would you call it? 

This the 
illustration, is simply a rim, having neither 
attached 


wheel, as will be noted in 


arms hub. It is later to a 


nor 


wooden center by the eight lugs 


shallow pits, 


built-up 
} 


shown on the 


inside, Six 
steel plate-ring, 
end of 
They were 
the 


per- 


each enclosed by a light 


are sunk in the floor near one 


the main bay of the foundry 
and 


adjusted 


placed on permanent 


supports 


edges having been 


upper 
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fectly level they were rammed up solid. 
Since the ring is level, the man who 
makes the wheel is relieved of the neces- 
sity of leveling the pattern. All he has 
to do is to dig out the hole to the re- 
quired depth, set his pattern on wedges 
at three points, then set a straight-edge 
across the hole with the ends resting on 
the ring at either side By tightening 
or slackening the wedges he can bring the 
pattern to a point where the straight- 
edge touches it all over All he has to 
do then is to pack sand in under it and 
remove the wedges. Facing sand is used 
under the pattern, but since the inside 
and outside edges are only core prints, 


sand from the heap is placed around those 
parts and rammed firmly. 
After the sand has been rammed to the 


top of the pattern it is scraped off flush 
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and then the pattern is drawn out of the 
sand and if 


necessary bedded in another 
pit. In fact, as already intimated, six 
pits are provided and may be utilized 


tor making six different sized sheaves or 


six all of one kind. Dry sand cores are 
employed for making the groove in the 
sheave and also as a cope. Their appli- 


cation will be understood by examining 
the pattern and cores in Fig. 1 Che 
drag, or underside of the pattern, is 


shown; the other 


\fter 


side is plain and fiat. 


removing the pattern a_ sufficient 


number of the cores. / 
to 


, are set in around 


the outside form a complete circle 


3y keeping them hard against the back 


wall of the print, the half bead on the 
core rim will match that in the green 
sand bottom. The cores, G, then are set 
covering the lugs and also forming a 
bolt hole in each by which the casting 
is to be bolted to the wooden center when 
the machine is assembled later 

A set of cores similar to the one 


marked D takes the place of a cope. The 
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upper edge as the core is shown rests 
on the narrow core print passing directly 
over the The lower edge rests 
on the groove core. The three little holes 
shown in the bead of the core are blind 
risers designed to prevent the formation 
of bubbles in the rim. Each core is pro- 


addition 


lugs. 


vided with these risers and in 
two cores out of each set are pierced in 
two places to correspond with the two 
holes in the runner core F. Two of these 
runner cores are employed, one at each 
side of the completed mold. The wheel 


shown weighs about 600 pounds and 1s 
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Fig. 8 are 
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rammed up in the drag with pattern 


and insure a clean, smooth passage for 
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The gate 
cores are The 
two gate cores shown at K were placed 
on top of the mold simply to show the 
detail and construction. It will be noted 
that they were made in halves and pasted. 

The barrel made from a core 
bonded dry 


the iron as it enters the mold 


shown in position at L. 


core 1S 


mixture with a core com- 
pound, but the jacket core is bonded with 
oil. The vent from the barrel core is 
taken off through the center at both ends, 
a generous quantity of cinders in the 
body of the core assisting materially in 
the the gas. A 


facilitating escape of 


the 


take all the 


end of 


indicated 
The 


which is shown in Fig. 5, 


molds for the bed plates one of 


are rammed by 
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hand. As intimated, they will 


be rammed on 


already 
ram machine in the 
follow- 
one for the 

Making the drag 
but the 


a jar 
At 
provided, 


foundry present two 
are 


for the drag 


new 
boards cope 


and one 
presents no unusual features, 


been 
vared in an ingenious manner. The cope 

t 
extreme left 


follow-board for the cope has pre- 


follow-board is shown at the 
of Fig 5 the 
been lifted off is shown at the right, sus 


and cope which has just 


be seen 


provided 


will 


follow-board is 


pended from the crane. It 
that the 
with a 

the 
rammed 


cope 


bottom which comes away 
the 


insures a 


false 
been 
After 


with cope when latter has 


and clean lift. 


the sand forming the cope impression of 


the mold has been finished and nailed 
along the edge, the false bottom is rapped 
and removed. It then is returned to the 
inside of the follow-board, after which 
the latter is ready to be used again. These 
castings are poured at the deep end 
through two small draw gates which enter 
the mold the bottom. Two small 
slab cores, one of which may be seen at 
O, Fig. 5, are rammed up in the body of 
sand hanging from the cope to receive 
the impact of the stream of iron enter- 
ing through the gates and prevent it from 


cutting the sand. 
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American malleable iron of the 
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he 


lov 


malleableized shell 


high carbon content of 
the ( 


content of 


the 


and 


son is 
interior ymparatively 
carl 


Che latter 


on the 
requires 


temperature 


' 


ve & Mig oO. re 
removed its 
Adams 
East Chicago, Ind 


has general offices 


West 


factory at 


c ently 


from 7? street, Chicago, 


to its 









Society Specifies Car Wheel Limits 


American Society for Testing Materials Fixes Chemical Limits To Govern 
Chilled-Iron Car Wheels—Corrosion of Iron Studied 
New Officers Are Chosen 
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tion of the American Society cw cers osen . A-5 on corrosion of iron and _ steel 
for Testing Materials held at President made a voluminous report including a 

Asbury Park, N.J., June 21 to 24 was C. D. YounG, Philadelphia, supervisor of number of tables showing the state of 
the adoption of specifications for chilled stores, Pennsylvania railroad samples on test The one conclusion 
iron car wheels which carry limitations Vice President drawn was that copper-bearing steel 
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chairman. As printed, the specifications testing laboratory, Vacuum Oil Co superiority we may anticipate a marked 


E. D. Boyer, New York, cement expert, 
Atlas Portland Cement Co 
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number of meetings during the week F. M. Farmer, New York, Electrical Testing per-bearing metals under atmospheric 
of the convention, it was decided by the Laboratories exposure of uncoated sheets 
subcommittee on cast-iron car wheels W. H. Fu_weiter, Philadelphia, chief chemist, Jesse . Jones read a paper, pre- 
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Combined carbon, quirements. 


between .. ......0.50 and 0.85 Che main entertainment features of 
cwee Representing the car wheel manu 


the July 1 issue of THe Founpry 


es aie Ae os —_ = ; 

\Vanganese between.0.50 and 0.75 P . : the convention were an informal dancs 

Manga , facturers, George W. Linden, president . , , 
and smoker after the session on Tues 
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S 1 n more f 
Sulphur, yt ore of the Association of Manufacturers 















0.18 ete day evening and golf and tennis tourna 
than ; + -- 0.1 - of Chilled Car Wheels said the asso , — : 
Silicon. between ....0.45 and 0.75 ments held Friday afternoon. This wa 
ee : ; sit ea; ciation 1s Making every ‘tort to im , . 
we, Ue —_ 040 the first time a tennis tournament has 
| mspn Ss »¢ yw 4 } 17 | ] } 
; prove the chilled iron wheel and that , , : , , ' 
It als s stated that while the limit , , 14 een held during the convention, but the 
: thie society S§ new specincations wouid 7 tour aa , , 
’ h j ‘ ' ; golt to ament has become a_ regulat 
p ljmospno>rus Nias een pia ed at } = 4 1 . 1 . name! . , ‘ lia 


Announcem: 


exclusiv: 










nd emphasizing the importance both phur added during the war on account r Brazil for the Gronwall type ele 
to the railroads and to the car wheel « the dithculty of obtaining raw ma tric shaft melting furna wo large 
producer of improving the chilled iro terials low in these elements furnaces, each of 3000 kilowatt capac 
wheel At the final session committee, B-2 ity, are at present being installed by 


G. E. Doke, New York Central rail on nonferrous metals and alloys recom the Brazilian company 











Steel Castings Made in Green San 


When Proper Precautions Are Observed Steel Castings Poured in This Medium 
Present as Pleasing an Appearance as Any 


Gray Iron or Malleable Castings 


EVELOPMENTS 


forced 


during the 


past year have many 
ing plants origina 

equipped for handling a specif 
line of work, to take on 


kind of work that 


ic or standard 


practically any 


could be secured to keep furnaces 
working as nearly to capacity as pos- 
sible and to hold a working organiza- 
tion together. In fact, in many cases 
the foundry manager was confronted 
: 
7 
FIG. 1—A COVERING CORE TAKES THE 
PLACE OF A COPE 

with the alternative of making cast- 
ings usually considered entirely out- 
side of his province or of closing his 
plant. The foundry in which the cast 
ings shown in the accompanying illus 
trations were made _ originally was 
equipped for handling light steel cast- 
ings under 300 pounds to be molded 
entirely in green sand. In addition 
to those skawn, a large variety were 
made up to and including single cast 
ings that weighed 3000 pounds 

Usually many of these castings ar 
made in dry sand molds and where 
a foundry is provided with the nec- 
essary facilities for drying the molds, 
the practice probably will be  con- 
‘inued indefinitely. The instances cited 
here merely are presented as evidence 
that comparativly difficult castings can 
be made satisfactorily in green sand, 
provided proper precautions iré ob 
served 

| t the sand is th S 
in rta iture to he considered 
: nold should have high 
S col t ye ¢ free 

; 

ipplied 1! ] a t uM 


BY W. H. ROESNER 


or other confined spaces. The amount 
of clay used in the facing sand mix- 
tur should be held to a mnmam 
[he clay should be kept dry and 
stored in well covered bins. A great 
deal of trouble is experienced in many 
foundries due to the fact that the 
clay is wet when it is added to the 
sand in the grinding pan. Some of 
the clay remains in lumps and some 
of it sticks to the bottom of the 
pan Facing sand of this character, 
unevenly mixed and with lumps of 
clay scattered through it will cause 


dirty and scabby castings. 


Occasionally it is desirable to add 
silica flour to the mixture, particular- 
Pris 5 
a * | v 
' le \ \y r 
‘ Bai 
P B Ie 
: 4 . 
; % 

( —— 
Fit BOTTOM VIEW OF THE DRAG 
BEFORE SETTING THE BOT 
rOM BOARD 
ly in cores that are surrounded with 


etal or in the facing for heavy cast- 


ngs Core binders also, both liquid 


il Ss lid, are necessary in some 
cas ind where a binder of this char- 
acter is employed the amount of clay 
the xture may be cut down pro 
portionately With some sand mix 
tures, pl water may be employed to 
bring the to the proper temper, in 
ther t iv be advisable to ise 
asses W 

he re ] iti\ pr portior of old ind 
sand will depend « the charac- 
ter of t v 1 this is int 

tne t | 

Y ' ¢ } 1 _. < pr 
tendent S¢ is re 1 As 

g er Stat 1 th 
ractically all old sand n ye used 








on castings of extremely light sec- 
tion and the proportion of new sand 
to old will increase according to the 
thickness of metal section in the cast- 
ing 

The castings shown in Figs. 4 and 
5 indicate the wide variety that 
may be cast successfully in green sand 
molds. to 1200 


They range from 


pounds, many of them are machined 


all over while others, like the pips 
shown at the center of Fig. 5, form 
part of a high pressure steam line 
[he brake drum, shown in the upper 
left hand corner of Fig. 4, ordinarily 
would be regarded as a difficult steel 
casting to make in green sand. It is 
machined all over and must be free 
from flaws and pin holes. 

This pattern was mounted on a jar- 
ram, rollover, pattern-draw ma- 
chine which made _ the complete 
mold in the drag. The cope side was 


Sevens 
SS _ ee — 
FIG. 3—THE COVER CORE IS PROVID 
ED WITH A HOLE FOR THE RUN 
NER AND WITH THREE HOLES 
FOR THE RISERS—THE \ 
SHAPED PROJECTION A’ 
i IS A GUIDE FOR 
SETTING THE CORE 
i cover core and the metal entered 
the mold through a tangential opening 
in a core rammed against the face 
the pattern near the bottom edge. Th 
gate irre was made the shape ind 
i l st } F 2 
re nt t irom k lg loose inde 
the tue = % S im oO steel 
Aft lr iv . nm d i 1 set 
) Pp i ft t Is ) — 














in 
cst 
P 

we 
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FIG. 4—MISCELLANEOUS LOT OF SMALL STEEL CASTINGS MADE IN GREEN SAND MOLDS 


set and then the cover core was set duction. The runner was in the cen- ployed to cover the covering re. 
on and fastened in place. At first ter of the cover core and was con- \ gate pin and_= thr rise! locks 
this was done by clamping a narrow nected at the bottom to the drum were rammed up in this cope to cor- 
iron strip across the top but later by three S-gates l hree heads of respond to tle holes in the cover- 
it was found that weight were more ample proportion were arranged at ing core The covering core was 
convenient, equal distances on the flange to com- guided into its proper relative posi- 


All the small molds were poured  pensate for the shrinkage. by a V-guide shown at 4 Fig. 3 
i Ss ° 


with hand ladles shanked from a 3- All molds for steel castings, made 


ton ladle. These particular castinzs Placed On a Machine in green sand, should be poured soon 
were comparatively light and of even The drag pattern was fastened on aiter they have been closed It has 
cross section throughout and, there- a well-made follow board and the been the writer's experience, especial- 
fore, it was not necessary to provide molds were rammed on a_ jar-ram ly in skin-dried molds, that moisture 
large risers or sink heads [wo small roliover machine. After receiving the cathers on the face of the mold or 
pop-offs were sufficient necessary number of jolts, the drag the cores it they are allowed to stand 
\ large internal brake drum upor was butted off with a pneumatic ram- {for any length of time Pin holes in 
the rim of which teeth are cut later mer, struck off flush with a straight stee! castings largely are due to this 
for a sprocket chain, is shown in the cdge and then the surface was vented caus Pin holes also can be due to 
top center of the illustration Fig. 4. thoroughly [he bottom board then metal that has not been properly de- 
[his casting was partly machined as was rubbed on, clamped and the drag oxidized, but the character and ap- 
a check on the quality of the metal rolled over After the pattern had pearance of the holes is different and 
and also to see if the dimensions had been removed and the mold finished readily will be apparent to any per- 
varied since the first one was made. where necessary it was skin dried son after a little observation 
This casting also was made by the by an oil torch. A plain, 6-inch cope. The casting shown at 3 in Fig. 4 
cover-core methods for machine pro- rammed o1 flat board, was em- is the internal brake band used with 











FIG. 5—LARGE CASTINGS UP TO 1200 POUNDS, SOME OF THEM HAVING TO UNDERGO CONSIDERABLE MACHINE FIN. 
ISHING AND ALL HAVING TO CONFORM TO RIGID CHEMICAI AND PHYSICAITI SPECIFICATIONS 
ARE MADE IN GREEN SAND MOLDS 





554 
drum described in 
This 


on a jar-tam, 


the brake 
paragraphs. 


preceding 
pattern is mounted 


rollover, pattern-draw 


machine. The gate is cut with a branch 
on either side of the square core and 
a lump-head riser is provided on the 
opposite side Betore the flask is 
poured, it is tilted up a few inches 
at the riser end, As the mold fills 
with metal — the gases gradually are 
driven out and a good casting results. 
The other castings, shown in the same 


illustration, including a large gear case, 


radius rods, spring hangers, etc, fur- 
nish a fair indication of the wide 
variety of castings used in_ trucks. 

In Fig. 5 is shown a _ variety of 
the larger castings, including an 8- 


inch high pressure equalizer pipe which 


sor} 
Weg! 


is about 1200 pounds 


test bars cast on, 


al d 


made in the 


11 two 


1 
12 nas 


custome one for the shop. 


for the 


The mold is usua! 


bing foundry manner, with ample pro- 


vision for risers Che core in a cast- 
ing of this kind must be made in such 
a wav that it will offer minimum re 
sistance to the contraction of the cast 
ng Che heads also must be reteve:) 
m uwelyv ilter the cist ha 






































FIG -THE CAST IRON SCREW WORKS 
IN A CAST IRON NI SUPPORTED ON 
rHREE STEEI BARS WHICH IN 

TURN ARE CAST IN AN IRON 


RING PLATE 
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been poured, to prevent checks or 
cracks developing around the flanges 
or at the turns. The locomotive cross- 
head shown in the upper right hand 
corner, usually is made in a dry sand 
mold, but these also were made in a 
highly satisfactory manner in green 
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in placing heads and gates and care 
in molding. It is a mistaken idea 
that sand cannot be rammed too hard 
for steel castings. That method might 
obtain in the case of dry sand molds, 
but for green sand molds the sand 
only should be hard enough to re- 





FIG. 2—THE STANDS ADJUST THEMSELVES EASILY TO ANY INEQUALITIES IN 
THE FLOOR THE BALL AND SOCKET ARRANGEMENT ON THE TOP INSURES A 
FIRM SUPPORT FOR THE COPE FLANGE 
sand he cleaned casting weighs sist the strain of the liquid metal. As 
530 pounds a final admonition I should say _ that 

\ spec il flask was provided lor aiter the mold has been rammed d 
making this casting It mtained two vented it should be vented ag 
holes it the 1 t I < | Olle — 
to t s ind the th fo +} 
I 1¢ rise! ill¢ nel LOT Cie F | FI k S 
2 7 si € 
I e1 The pattern was split through oun ry as Stand of 
the center and the mold was made In 7 D 2ig 
iprovec JE sign 
the floor a horizontal position, d 
By H. J. Bayl 
f , _ : ssarte ter . — ' , 
\ite t is 1mmed and loroug ily 
vented, it Mi take ipart finished, some cars ifO S result 
skin special satety campai had occasio 
embled and lowered on end into a pit, t design and struct a type of 
| 1 yf) mre sta ] ' S th ; 1 
mound lad el m two elec- . t peat , t AKCS t 
tric - aevices ¢ ved to \ ths . 
' ’ best t ¢ 
( upons | test mars Wewre ict I Was e¢ 
\ ¢ St us vhich i to I | cs g i é 
orn t st +e d ( il av) alert 4 , : , 
I ‘ ng ustra s sho thie l talls 
1? ‘> { , _ { | an | 
Se | t d lso t 
| l overt ind I S : ; , 
; ' ' ip »] it ) Wms dey r 
I , Rak ¢ 4 1 n> p ' 
t Cl detec S Lhe S¢ 1 he > . mip Sts i Cast ro ca 
n ( vords rie ind provided with th yOSSES 
’ rt y thre cfee] ' 
) nark corresponding s ees tex pat 
' the et art cast n P I ALC i ist ro nut 
side ; sting ir¢ cast 1" both the base ind ( 
' it t | Na « »? il ¢ 
| ( 1 T d ( | ne \ ‘ ’ . 
| ] engtn \\ Nay them r sizes 
keted « eads shown ranging from 2 to 5 feet 
roy bly i re th most at. ‘ “eee ° , , 
; ( stand may « Acie ind assel 
t fat the to nN K¢ ( | } 
) I n the toundry wit it any as 
stings ire co it < il ( sistance fr . he 4 , ‘ : nd 
+ } ] 
—wle | 1 S P 7 
i P C. ¢ atte . 1+ 
secul ( T 
i i¢ i note ] t strat . that 
i - T d + ; ; | 
“65 . . i ‘ . pitcn i ea 
lines where jua ts a 
i i i Cs i ‘ 
such a the ist the t d the s 
Making these castings in green sand also in the nut 
r prope materials J yment Among the iny advantages of t 
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style of stand over those usually seen necessary fo hunt blocks and wedges completed stand to all intents and pur- 


in foundries, the following may be where these stands are available. The poses is a jack screw, the only essen- 


sted One man easily can roll them screw is about a foot long and that tial difference being that it only is 
from place to place. When they are is sufficient to compensate for prac- used to sustain a weight while the 
not in use it is comparatively no tically any inequality in the floor. regular jack screw is employed to 
trouble to roll them into the yard out \ small plate with a hollow on the move the weight. The screw in th 
ot the way Owing to the shape of lower side resting on the rounded end stand is made an easy fit and may 


the base they easily may be adjusted ot the screw serves as an adjustable be moved by hand, but if necessary 


to rest firmly on the floor. It is not and firm bearing for the cope. The a spanner can be applied to the head 


Sayin tN! 





Correcting Flaws in Metals and Mixes 


Problems of the Gray-lron, Malleable and Steel Foundry Discussed 
By H. E. Diller 


MMiiiaitil 


" ins > \, 21 le cas oO this col s SO oO rh 7 inna a | 7 ( — — \ 
Melting Iron in Crucible st iron. If this comes soft enough, Ductility of Cupola Malle- 
vou might leave off a little ferrosilicon 7 " 


Does Not Often Pay on the next heat and so on until you able is Low 


Ouestion—I would like to know if it find the iron begins to get slightly hard Ouestion—We are contemplating mak 
s possible to melt gray iron in a cok This will deterinine how much ferro ing malleable castings from cupola iron 
fired crucible to make castings for farm silicon you should add Will you give us some intormation in 
nachinery and Po! stoves crap IS . regard to i stalling an annealing oven, 
plentiful here and [| would prefer to I S > T ° kl and the practicability o making 
ise all scrap in the charge but could ron Sets 00 Quic y castings from cupola iron What should 
secure pig iron if necessary What kind Ouestion: Iron comes hot from our the composition of the iron be Our 
a mixture should I use? cupola but sets quickly, also the cast- cupola is lined to 32 inches diameter 
luswvor—Of course, it is possible to ings are hard Yease tell us how to We put 500 pounds of coke on the bed 
nelt gray iron im a coke-burning cru get iron which will be fluid and _ soft and use 600 pounds of metal on_ the 
ble furnace if the furnace is properly Answer Iron which comes from the charge with 60 pounds of coke between, 
lesigned and has a good draft, but 1 cupola hot will set quickly if it is oxi- and Lise a 6'%4-ounce hlast 
not usually considered profitable. dized or if the sulphur is too high, Answr In making malleable cast 
With a small cupola lined to 18 inches and it will be hard if the silicon is ings it the usual custom to have more 
liameter and Iting at the rate of too low or the sulphur too high An en ‘ annealin ove! Seve! T 
t 400 1 s an hour, the « stings excessive amount ot sulphur may ( eight d ire required » oe we 
} » ( i mixture oT 40 taken up \ the iron ] heme melted ealing ai ' ; 
1 the remainder pig with a 1g sulphur coke r 1 sul ewe oni ss ‘ wo , 
Tasting id be made with an phur may be the rap you are using 1 put your 1 ul l 
ap Arge an clect furnac Oxidati na caused sues Shae es ; 
( week For t 
th ise of f S ind fet coke 1 the bed or tween the charges os > mill a hi 
inganes¢ idditions Howeve ( r bv too shar 1 blast If 1e cok = ts 
ases n t De I | idvantageo hed S \ start with - ver n 
Mall ible T ck ‘ 
l i ( c 1 ict La mw on i ¢ ? t + eing sup | 
l b take t Sct it tiie ( ‘ th ‘ rt etwe n irges ‘ P t I to act tl it t 
s et S ‘ cs I <¢ i xvgen last . . itis tak S nN h i i Dl 
ke " e s S i e eru ed |] the id will nite : » whee nm tie Ke t t ‘ | 
S i i \\ 1 tie 1 o ro | , la ‘ vi ' caus the strengt il did ‘ the . 
‘ Ss l I tiie crucible the ' ' ' t ug the co not S Ri d I he ! 
\ ld us charge of practicall ind burn e If ard me th he ttl 
, 
~ 4 it VOT clean 2used \ 1 ea . r it take ( . 
1 comparatively ym rust This remedi R i pig , td rned t the Cup 
d be put crucible with chat higher s dding f oft i le d la f 
lavers I v arcoal should to the or id de ely \ d simula re t he 
ided ‘ arbre the entir needed at 11 f the J It ‘ ‘ , 
s elted l some cha mad t 1 ) n 1! tensile t th t } MM) 
e top () rs t know () 12 ce ’ dd : } ) Is ‘ ire and . um 
t compositi i 1 \ t your inal 1 \ " det 1 ( per ent t hes 
i ve ¢ t te exactly what er the col l low \ ; rom ct iron, whil iron 
t s ft na to ¢ icible t th neth t la 0 en 1 ead nack “\ h ile 
the ly t Hi wevel | itt g | adsthe ST th wre th ' } wh) Dp mds 
ild lge tha 1 would add coming from ipola {a t ire h and ( gation of 
10 pounds of 10-per cent terro more than 10 minutes too muc!l ke more than 7.5 per cent in two inches 
licon and a half pound oft ferroman has been placed on the bed and if iron From vour descriptior our cupola 
inese toward the ottom f the cru comes in less in 8 m es umount practice e see little chang ow 





should be higher, probably from 1 
The 


charges 


16 ounces. amount of coke 


tween the would have to be 


increased from the amount you are 


using to a ratio of approximately 


now 


melting malleable iron. This 


the 


7 to 1 for 


is because malleable iron is lowe1 
in silicon than gray iron and sets quicker 
which necessitates it being melted hotter. 


The 


0.50 and 1.0 per cent, depending upon the 


silicon contents should be between 
section of the 
kept as low 
should 


Manganese 
0.30 


thickness of the 
Sulphur sh 
and 


suld be 


sible phosphorus not go 


above cent may 


range trom Oo per cent. 


Comp »sition of Castings 
mixture 
for 


Oucstion—Please advise the 


analysis which should be used 


light, 


and 


making medium and heavy ma 
chinery castings and for pulleys ot 


light, 
for flywheels. 
All of 


from a 


medium and heavy weight, also 


Answer these castings could 


mixture of 30 to 40 
the 


be made 
remainder pig 


will be sat 


per cent scrap and 


iron. Stronger iron which 


could be adding 12 


steel 


isfactory made by 
the mixture in- 
pig 


castings 


per cent scrap to 


stead of an equal amount of iron 
The the 
should contain phosphorus 0.4 to 0.8 per 
0.5 to O38 


metal for machinery 


cent; per cent 
The sulphur should be kept below 0.12 
Silicon 


about 1.5 


manganese, 


for the heavy castings 
the 


per cent, 


should be per cent, for 


medium, 2.0 per cent and for the light, 
The pulleys and flywheels 


the 


2.25 per cent. 


should have approximately same 


composition as the machinery castings ex- 


cept that the phosphorus should be low 


er, averaging about 0.3 per cent 


How to Secure White Hot 
Iron From Cupola 


Ouecstton—Our iron does not come as 


hot as we would like it and we would 


how to secure a white hot 


We 


mside 


inquire iron 


from cupola 
lined to S6 


2000 


our use a cupola 


inches diameter and 


charge pounds of pig iron and 


2000 pounds of charge The 


bed 


scrap on a 
mches above 


thirty 


extends 26 


Six hundred and pounds 


re placed between each charge 


Answe rP as we 
the 


can 


mtorr give in your 


you should a hot 


Pood 


less vou are sibly 


oke 


does 


putting 


between the charges ] 


not come hot, the tollown 


pe attended to 


Care should be taken that the be 


coke is lighted far enough ahead 
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charging the metal so that it will be 


thoroughly heated through before metal 


cupola It is a good 


the c ke 
burning a 


is put into the 


idea to hali after the 


charge 


re has been short 


while and wait until heavy tlames again 


come through the coke before starting 


to charge the metal. Twenty-six inches 
is probably the 


be d. 


mined by 


correct height for the 


this 


observing 


coke but can only be deter 


the way the first 


metal comes Iron should begin to run 


in 8 to 10 minutes after the blast has 


amount of air going 
affects the 


been put on he 
melting 


that 


into the cupola also 
and this should be 


30,000 cubic feet of air goes 


figured out so 


into the 
iron charged. It 
added 


height of 


cupola per ton of 
between 
the 
melted 
thu: 
which 
There 
iron if 


coke to 


too much coke ts 


charges it will raise the 


bed the 
iit the hottest 


will not be 
the 


temperature to 


and iron 


zone ol lurnace, 
failing to reach a 


it would otherwise be _ heated. 


might hotter 


the 


lore you secure 


you reduced proportion of 


even more 


Shorten Annealing Time 
for Chilled Wheels 


Please advise us whether you 


know of which uses arti 
ficial for 
wheels We 
the chilled 


tour to 


any company 


heat annealing chilled iron car 


are at present annealing 


make in pits for 
think quite 
effected if 
the 


wheels we 


from five days and 


time could be 


heated 


a saving of 


the wheels could be during 


anneal 
luswe? We do 


would 


not see what advan 


tage you secure by using artificial 


chilled 
were heated any 
heated in 


heat tor annealing cast iron car 


wheels If these wheels 


higher than they now become 


the annealing pits from the residual heat 
the would be 


too 


carbon 
hill 


wheels, which was 


casting, temper 


» form and the made soft 


In the article on car 


published in Tne Founpry last year, we 


methods of annealing in the 


issue From this you may se 


using artificial heat, meth 
the 


that in 


ods are beme ried to get heat ay 


from thy more quickly by 


the wh« nm a secondary pit at 


have cool down to a certain 


ture rh method hastens cool 


shortens t ani some hours 


square with water 


outside The 


following composition 


iron 
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2.2 cent; sulphur, 0.10 per 


0.36 


Silicon per 


t; phosphorus, per cent; man- 
ganese, 0.48 per cent 
From the 


the 


Answer composition we see 


crack 


over} 


no reason why doors should 


Hiowever, we believe 
the 
doors to 


you 


come dificulty by annealing the 


. 
relieve the internal strains 
annealed 


Cent. 


They should be 
550 degrees 


the 


alx ve 


eftect desired results, being held 


the temperature decided 
half to 
the furnace. If 


upon Irom 


one hour and Cc voled slowly 


they were taken out 


the sand shortly after being poured 


put furnace heated 


SOO 


into an annealing 


degrees Cent. to cool them dow: 
slowly you would avoid chances « 
cooling in 


casting cracking mn 


foundry or on being reheated 


Iron For Brakeshoes 
Please 


metal to 


(Jue Stion advis« us of the 


proper use brakeshoes. 


Brake shoes 


of a gray-iron mixture 


for 


Answer should he 
containing 10 to 
The 


tion will depend largely upon the 


made 


15 per cent steel scrap Mm posi 
class 
oO biakeshoes 
The 


silicon and 


which are to be mad 


main constituents tc watch are the 
sulphur, the latter should he 
0.12. Phosphorus may vary 
trom O04 to 1, 

should be kept bi 
and A Silicon hard 
] 


be about 1.5 and in soit sh 


kept belov 


os 
considerably while thi 


manganese tween 0.060 


in the shoes shoul 
per cent | 
, ry 
2 per This 


he ld 


composition 


“ent 
ceric. 


composition must 


Patel recon! 
fairly regular as a variaticn in th 


would vary ihe properties 
of the brakeshoe which is 
the 


specifications 


either rigidly 


brought 


inspected by railroads or ul 


under which 


the bra 


include di 


ductions when keshoe does not 


stand up a given length of tim 


‘ith Sand 
and Fireclay 


Ouestion—]I 


Cupola Daubed W 


have been daubing n 


+ ] : 
cupola with a mixture of two parts sand 


and one part fire clay but fin 


and does 
Seve ral 


thawed after it 


this crumbles not last 


as it should. 
and 
tell 


o use for daubing cupolas, 


times t} 
Iroze 
Pik ase 


me what is the 


and thawing woul 


er—A 


one part 


mixture ot two 


parts 
fireclay is general ust 
daubing cupolas. However, the sat 
ordinary moldi 


from tl 


know! 


lifferent 


and 


loam No doubt 


‘ 


freezing would b 


injurious to the lining if the daubi 
material 


the 


Was not 


thoroughly dry, or 


cupola were thawed too quickly 


















Microscope Rev 


ot Malleable Cast [ron- 





discussion otf 


N TAKING upa 


fractures and microstructures of 


e cast iron 


ma ll< 
yuirpose to explain in a 


that clear to the practical 


foundryman the 


way 


causes oO! various frac- 


tures of malleable cast iron that occur in 


Such explana- 
the 
formation obtained through close chemical, 


regular operating routine. 


tions as we offer are in light of in- 


microscopic and mechanical examination. 


vari- 
made 


For the purpose of illustrating the 


ous points discussed, micrograp!s 


from specimens which are typical of the 
fractures are 


various microstructures and 


shown. 
The 
been taken at a 


of the micrographs have 
100 -ii- 
ameters except where other magnifications 
the 


majority 
magnification of 


have been desirable to bring out 


structure. 


The normal white iron structure needs 


no detailed discussion other than to sav 
that the fracture of average sized cast- 
ings should be a clear white, free from 


graphitic carbon spots and flaky or spang- 
with a 
fine grained 


y in appearance, as contrasted 


high iron fracture which is 


and granular. Castings of highest oual- 
ity can be obtained enly where the white 
m is free from what we call primary 
raph The presence of these graphite 


ates results in a weakness and brittle- 


n mrO? : +} > T lees 1 
ess approaching these qualities in gray 


ast iron as the amount of primary graph 


e increases from the point where the 


Paper pres ented by W. R. Bean, H. W. Hig 
r E port, at the Columbus 
n of the American Foundrymen’'s 


con- 


associa- 


BY W.R. BEAN, H. 


Kxplain the Structures of Mallealble 


eals Causes of Many Different Effects Found in the Fracture 
-Condition of the Carbon Content Largely 
Governed by Composition and by the Anneal 





fracture shows a few black spots to the 


fracture is entirely gray 


hand, if the 


point where the 


On the other hard-iron 


fracture is granular in appearance if is a 
clear indication of high iron, in whicl 
case a normal annealing treatment gener- 
ally will not produce high-grade biack- 
heart malleable cast iron. 

Fig. 1 shows the microstructure of 
normal white or hard iron The dark 
constituent is pearlite; the white constitu- 


FIG. 2—X 


ent, pro-eutectic cementite This struc- 


ture is typical of all analyses to be found 


within the range of normal unannealed 
malleable cast iron. 
Fig. 2 shows a normal white iron at 


higher magnification. The large speckled 


white spot in the upper right hand corner 


is ledeburite, the eutectic of pearlite and 


cementite, which contains 4.3 per cent car- 


bon 

In Fig, 3 the microstructure of normal 
annealed malleable cast iron is illus- 
trated. This micrograph is taken from a 


standard tensile test bar having a tensile 


strength of 56,500 pounds per square inch 


and an elongation in 2 inches of 18 per 
cent. The composition of this heat, which 
may be considered average, is silicon, 0.75 
per cent; manganese, 0.28 per cent; sul 
phur, 0.081 per cent, and total carbon, 
2.49 per cent. Such iron is composed 
of a ground mass of ferrite or practically 


carbonless iron, throughout which are 


scattered nuclei of amorphous graphite or 


temper-carbon, together with whatever in- 


clusions there may be of manganese sul- 


phide and slag 
All are 


ture of 


familiar with the typical frac- 


American malleable cast iron 


W. HIGHRITER AND E.S. DAVENPORT 





which is distinctive from the fracture of 
any other ferrous metal The malleable 
cast iron which is produced in this coun- 
try is commonly termed k heart,as 
distinguished from European or white 


heart malleable, since the fracture is 


black or dark gray in appearance, the 


outer portion of the section being slightly 


lighter in color as a result of decarburi- 


zation. Iron of high quality and high 


ductility will show in fracture a silky or 


FIG 3 X 100 





velvety sheen changing with the direction 
of the 


For the purpose of comparison and con- 


light. 


trast we are including here micrographs 


of other common ferrous metals with 


brief descriptions, as follows 
Fig, 4 
the 
interrupted by 


indicates clearly the way in 


which continuity of gray cast iron is 


the plate-like 
primary graphite which separate out upon 


crystals of 


the cooling of the iron from the molten 


condition. This difference 


betweer  pri- 

mary graphite and temper carbon ac- 
counts in large measure for the relative 
weakness and brittleness of gray cast iron 
Fig. 5 is from the transverse section 
of a bar of commercial wrought iron of 
the following composition Silicon, 0.013 
per cent; manganese, 0.30 per cent; sul- 
phur, 0.073 per cent; phosphorus, 0.155 
per cent, and total carbon, 0.27 per cent. 
Four specimens turned to the dimensions 
of the American Society for Testing Ma 
terials’ standard malleable test bar showed 
an average tensile strength « 49,520 
pounds per square inch and an elonga- 


tion in two inches of 27.6 per cent. The 


microstructure here is quite similar to 


that of normal malleable 


iron, the 


cast 
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ground mass being a matrix of ferrite, 


throughout which are scattered inclusions 
} 


of slag, these corresponding somewhat 
to the nuclei of temper carbon in an- 


nealed malleable cast iron 


Fig. 6 indicates the microstructure of 
iron. Its 


commercially comparative 


purity is 


pure 


brought out by the analysis, 


which 0.07 
ganese, 0.08 per cent; sulphur, 0.065 per 


is: Silicon per cent; man- 


cent; phosphorus, 0.004 per cent, and to- 


tal carbon, 0.10 per cent Four tensile 
test specimens turned to the dimensions 
»f the American Society for Testing Ma- 
terials’ standard malleable test bar showed 
an average tensile strength of 44,890 
pounds per square inch and an elonga- 


tion in two inches of 46.4 per cent 

The 
case is also ferrite in which the majority 
of the 


lution, the 


matrix or ground mass in this 


impurities are present in solid so- 


remainder being present in 








the form of minute inclusions which 
show up as small black spots. 

Fig. 7 is taken from a specimen of 
commercial low carbon or mild steel, the 


composition of which is silicon, 006 per 


cent; manganese, 0.57 per cent; sulphur, 


0.086 per cent; phosphorus, 0.009 per 


cent, and total carbon, 0.16 per cent. Ten- 


sile test bars finished as in the two pre- 


vious cases showed an average tensile 


strength of 62,100 pounds per square inch 


inches of 39.5 


this 


and an elongation in two 


cent A 
graph with Fig. 33, which is taken from 


comparison of micro 


per 


a “%-inch section of American malleable 


cast iron is of interest because of the 
similarity in grain size and in general 
appearance, although in Fig. 7 the dark 
spots are of pearlite whereas in Fig 


33 the dark portions are temper carbon 


the 
cast iron with wrought 
rolled 
that the 
iron 1s 


A comparison of physical proper- 


ties of malleable 


iron, commercially pure iron and 


bar steel brings out the facts 


malleable cast 


strength of 
that of 
or commercially pure iron and only slight- 
that 


tensile 


well above either wrought iron 


ly under of annealed rolled steel. 





THE FOUNDRY 
While 


malleable cast 


elongation of 


the 


iron is not as high as of the other three 
materials, it is nevertheless high for a 
cast product 
lbnormal Fractures 

Turning now to some of the abnormal 
fractures and structures which are found 
in malleable cast iron, we have in Fig 
8 a clear case of insufficient or under 
annealing The composition is in every 
respect normal Silicon, 1.03 per cent; 
manganese, 0.35 per cent; sulphur, 0.090 
per cent; phosphorus, U.202 per cent, and 
total carbon, 2.56 per cent. The white 


constituent is pro-eutectic cementite, the 
black 


per carbon, the latter indicating that an 


gray is pearlite and the spots tem- 
but has 


The 


nealing has started not pro- 


gressed to completion fracture in 








ACTUAL SIZE 


this essentially the same as that 


Case 15 


of the original white iron, although slight- 


ly grayer and more granular in appear 
ance. 

Fig. 9 shows a more advanced stage of 
annealing, but it still is incomplete, much 
of the original hard iron structure per 


sisting 


Fig. 10 is from the same specimen as 
Fig. 8 after a second anneal, the an 
nealing now being complete and_ the 
structure normal The micrograph is 


taken at the edge of the specimen, where 
the decarburizing effect of two anneals 
has eliminated a considerable amount otf 
temper carbon and made the structure at 


this point quite similar to that of com- 
mercially pure iron shown in Fig. 6 
The conditions just described may re- 


sult either from insufficient time at tem 


perature or from a temperature not quite 


high enough to bring about complete pre- 
cipitation or graphitization of the carbon. 

In Fig 
stable pearlite 


11 is illustrated what we termed 


for convenience and to 
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distinguish this constituent from pearlite, 
which is produced by other factors to be 
discussed later. Stable pearlite is easily dis 
tinguished from ordinary laminated pearl 
te, shown in Fig. 24 xtre rregu 
larity We use t t since ¥ 
innot be g t er the nat 
innealing treat t t per t 
eventually removed decar itn 
In this part i the 
tion is brought t l 
manganese-sulphur_rati t mans 
content being too low t 
sulphur from chemical mbinatio 
the iron In this case the fractu: 
represented by specimen E, Fig. 17, w 
we would designate as a mposition ri 
the reason for this designation appearing 
later. The chemical composition in this 
case is silicon, 0.80 per cent; manganes« 
0.25 per cent; sulphur, 0.103 per cent 
phosphorus, 0.175 per cent, and total cat 





FIG. 18—X 25 


bon, 2.34 per cent lron t the above 
analysis can be annealed successfully t 
greater care is necessary than with nor 
mal irons 

Fig. 13 represents a more advanced 
stage of the same abnormality in that the 
specimen showed a white fracture 
throughout, as indicated by specimen 4 
in Fig. 12. The composition in this cast 
was silicon, 0.90 per cent: manganes« 
0.24 per cent; sulphur, 0.130 per cent 
and total carbon, 2.52 per cent Chis, it 
may be noted, is quite similar to that for 
Fig. 11 except that sulphur is _ higher, 
throwing _ the manganese-sulphur rat 
still farther out of balance. This ac 
counts for the more extensive area of 


stable pearlite and the entirely white frac 
ture 

The same character of pearlite and the 
same general structure may be produced 
by or may result from low silicon or low 
both. 


which 


carbon content, or a combination of 
This is 14. 
shows at low magnification a light white 


demonstrated by Fig 


rim or pearlitic rim resulting from low 
the 


silicon 0.40 per cent; manganese, 0.25 per 


silicon content, composition being 





FIG 


carbon 2.50 ent. The 


into the 


cent, and total 


rim is here shown shading oft 


normal ferrite and temper carbon stru 


ture 
So far quality of produ 


principal effect of a white 


the 


volved, the 


rim is to make casting somewhat 


harder to machine, such effects as there 


are on physical properties being to in 


the 


the 


crease slightly tensile strength and 


decrease slightly cent elongation 


It is 
ity that 


per 
extreme abnormal 


hard 


use, 


only in cases ot 


castings are so and brittk 


as to be unsuitable for 
The 


one oft, 1! 


been when phosphorus 


the 


time has 


was not worst bug-bear, 
to the 
all the 


However, we now know that many things 


average malleable foundryman of 


elements in malleable cast iron. 


have been laid at the door of phosphorus 
which belonged elsewhere Professor Tou- 


ceda in his paper, “Some Remarks Re- 
garding the Permissible Phosphorus Limit 
in Malleable 
the 


much to 


before 
did 
had 


briefly 


Castings,” read 
1915 


illusions 


Iron 


association at the meeting, 


dispel the which 


persisted, and we will refer only 


to the 
microstructure. 


effect of phosphorus on fracture 
and 

The 
tent 
iron 1s 


result of high phosphorus con 


upon the fracture of malleable cast 


shown by specimen &, Fig. 17, 


the fracture being white, although not 


toward 


mposition of this was 


ent; manganese, 0.31 per cent; sulphur, 


1.052 cent: 0.320 


total 


tes bar 


per phosphorus, per 


The 


ultimate 


ent, and carbon 2.50 per cent. 


showed an 
strength of 57,658 pounds per square inch 
nd ‘an elongation in two 


} 


cent, which is somewh: 


nsile strength and lower 


han would be expected it 


normal 


were 


microstructure 


section of a tensile bar 


same composition as specimen B 
The microstructure is practically normal, 
being in the 
the 


conditions 


the only abnormailty some- 


what larger grain size and appear- 


ance of polygonal crystals, 


caused by the high 
The 
is ver) the result of an embrittling 
effect the 
of iron phosphide, this embrittling being 
the 


which are probably 


phosphorus content white fracture 
likely 
iron 


produced by solution in 


evident from above physical proper- 
ties. 

Fig. 16 
ing 0.27 per cent phosphorus, which, how- 
the 
eutectic of iron and iron phos- 


This 


taken from a specimen analyz- 


ever, was badly burned in anneal, 


shows the 
only in 


eutectic appeared 


the center ot the bar and 1s 
due to 


by the 


ably segregation, cau 


unusual annealing conditio1 
ing the content of phosphorus in this 


on of the 


specimen considerably abovy 


_ : 
.2/ per nt The statement 


made by some that this eutecti 
and iron phosphide makes its 

when the phosphorus is 
0.25 per cent, but Figs. 15 
that this 


indicate strongly 


sarily the case, annealing cond 
ng an important part. 

far as we have been abk 
mine, phosphorus exerts little or no 
ence upon the condition 


We 


rims 


find from experience 


may be divided into two fairly 
The first, referred 


Fig. 11, is 


which is the 


tinct classifications 


to in connection with desig- 


nated as a composition rim, 


direct outcome of abnormal chemical 
composition, resulting in the production of 
This 


rectangular 


relatively stable pearlite rim is dis- 


tinguishable in sections by 
the fact that it is very clearly and sharp- 
the further that it 

depth, very 
outlines of This 
Fig. 17. 


designate as 


ly defined and fact 


is of uniform following 


closely the the casting. 


is illustrated by specimen E in 
The 


ren rlin } or cor lin } 


other classification we 


rim. It is the result 


also of the presence of pearlite, although 
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in this case the pearlite may not neces- 
sarily be stable In a rectangular section 
this rim may be distinguished from the 


composition rim by the fact that the rim 


is not quite so clearly defined and does 


not follow so closely the outline of the 
casting, but is deeper at the corners, re- 
sulting in a dark center of oval shape. 


A typical case is shown by specimen 
in Fig. 17. 
Fig. 12 


microstructure of which we have termed 


shows such a cooling rim, the 


bullseye, which, while pearli are the 


Figs. 11, 13 and 14, is 


necessarily stable and under some condi- 


ic, as 


not 


Structures in 


tions can be completely removed by re- 


annealing or by a simple heat treatment 


in which the specimens are raised to a 
temperature of approximately 1500 de- 
grees Fahr., or in excess of the critical 


point, and permitted to cool at a rate 








not to exceed 8 degrees per hour. In 
this micrograph, Fig. 12, the upper por- 
tion is toward the outside of the casting, 
the lower portion toward the center. 


Throughout the micrograph may be noted 
which are black 
the upper 
left-hand corner appears a mass of pearl- 


areas near the center of 


spots of temper carbon. In 


ite, shown at higher magnification in 
Fig. 18, at the center of which is a tem- 
per carbon nucleus surrounded by a fer- 
These 


graphitization. 


latter the 
The 
bide of the pearlite has broken down into 
the 


ferrite matrix and 


rite sphere. two are 


result of iron car- 


its constituents, iron and_ carbon, 


former passing to the 


the latter to the temper carbon nucleus. 


A careful study of the conditions un- 


der which this specimen was produced 
points strongly to rapid cooling during 
anneal as the cause, the rate of cooling 
at the critical point being so high as to 


arrest the graphitization in that portion 
had 
already rendered graphitization somewhat 
difficult. The this 


men is in normal, as in 


of the casting where decarburization 


composition of speci- 


every respect 


fact have been the analyses of the ma- 
7 this 


jority of the specimens of natur‘ 
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which have come to our attention. Such 


a condition as tl 


lis, however, will be 


the analysis of 


aggravated in a specimen, 


which is tending toward abnormality. 


Fig. 19 gives another example at rela- 
tively high magnification of the bulls- 
eye structure resulting in part, we 
believe, from rapid cooling and in part 
from a composition somewhat difficult to 
graphitize, this being silicon, 0.65 per 
cent; manganese, 0.27 per cent; sulphur, 
0.080 per cent, and total carbon 2.23 per 
cent High temperature may also hav 
been a factor, the fracture being som 


what similar to specimen C, Fig. 17, al 
though not so brilliant as this. The pearl- 
ite in Fig. 19 is coarser than in Fig. 18 
although in this it does not show wy 
clearly, since the pearlite in the latter 


etched for contrast and subsequent 


this 


Was 


removed particular point, 


polishing 


showing a better 


which 


prevents mucro- 
graph. 
The 


form of pearlite 


statement has been made that this 


under certain conditions 


can be eliminated and a normal struc- 
ture and fracture be produced by a 
simple treatment. Specimens F and G 


in Fig. 17 represent one instance of this 
and H and /] 


the former pair representing the change 


change another instance, 


from a heavy white rim to a normal 


fracture, the latter from white to normal 
Such 


reannealed 


fracture. white as is present in 


the specimens is due to com- 


pression in breaking. Where an abnormal 
fracture results from this condition, pearl- 
ite of the bullseye character is found 
only in the outer rim, at least in sections 


The 


rim 


of 3-inch or larger. fracture may 


be, however, a white or completely 


white, although in the latter case the 


microstructure at the center is normal and 


there is in a_ rectangular specimen a 
uite clear indication of the oval center 
through this being slightly grayer, as in 
specimen //, 
Figs. 20, 21 
teresting 
} 


litions in 


and 22 


illustrate an in 


result of particular annealing 


on which there was first a suf- 


annealing, 


561 
heiently strong oxidizing influence to re- 
duce the carbon content the outer por- 
tions of the casting followed by change 
in conditions, possi dealing with ! 
nace operation at! t ( siti 
the furnace gases é e the ex- 
tre outer layer of iron to take up car 
hy trom the tur é icing 
wiiite spots oT t t outside 
rims, shown at t t t miucri 
graphs. The i te strips Fig 
20 and 21 are those portions of the orig 
inal decarburized ski W h have not 
been carburized l the left of this in 
Fig. 20 is a pearlitic area which is prin- 
cipally responsible for tl hit m that 

; | white rim it 
frequently brings the carburized conditior 
to our attentior 

We have at times produced white rim 
by annealing specimens in a packing of 
coke breeze or anthracite screenings, but 





the microstructure was different from the 


above, there being carburization without 


so much decarburization 
where 


the 


A condition occasionally occurs 


castings are overheated or burned in 
The 


ing from such occurrence is shown by 


annealing process. fracture result- 


specimen C, Fig. 17. Such a fracture if 


the burning is extensive, is very brilliant, 
coarse and crystalline 
The outer portion of such a casting is 


represented in Fig. 23, which shows inter- 


crystalline oxidation of the ferrite from 
the penetration of oxygen All, or prac- 
tically all, of the carbon has been re- 
moved by severe decarburization. This 
microstructure is typical of burned iron, 
which condition is also found, but appar- 
ently in conjunction with carburization, 
in the outer portion of the section shown 
in Fig. 22 

Fig. 24 is from the same iron, silicon, 
0.75 per cent; manganese, 0.28 per cent: 
sulphur, 0.062 per cent, and total carbon 
before annealing, 2.43 per cent; after 


Phe 


brilliant and shows 


0.92 per cent fracture is 
extremely) 
tals. The 


pearlite throughout 


large crys- 
microstructure consists of 


Oars 





1: 
specimen alter annealing 


eutectoid 5 e] whicl 


ammonia 


temperature and time 


iron nitride which are 


trogenized which 


( mpl te 


represents he central } 


specimens, the ferrite grains 


pitted but without any nitride need! 


This experiment would 


seem t 


quite detinitely that a white rim 


produced ] absorption or nitrogen 


It indicates further that such a rim 1s 


not pearlitic and also production 


ot 
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a rim from this source does not occur 


general practice, since a structure 


Fig. 25, 


iron nitride, hz 


simi- 


shown in where there 


} 


, we believe, 


anneale 


casting 


FIG. 3 


complete 


user oO 


mang 
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FIG 100 





are pearlite, ferrite and temper carbon, 
with possibly a small amount of free ce- 
mentite. 

In composition this specimen, we _ be- 
lieve, differs from European white heart 
malleable principally in the manganese 
and sulphur contents. These, however, 
are sufhciently unbalanced to prevent com- 
plete graphitization in annealing, which, 
coupled with a high temperature or long 
anneal, is sufficient to produce a_ white 


1 


heart malleable 

Structurally, white malleable differs 
from American black heart malleable 
chiefly in the fact that the former is 
largely pearlitic as contrasted with the 
black heart structure of ferrite and tem- 
per carbon Chemically, the difference 
lies principally in the fact that some of 
the elements, silicon, manganese, sulphur 
and carbon, one or a combination or all, 
are so thrown out of balance as to pre- 
vent complete graphitization of the car- 
bon content 


Primary Graphitization 


Occasionally there is found what is 
termed a low fracture which, however, 
seldom occurs in other than a heavy sec- 
tion, and whenever this fracture 1s 


found silicon and total carbon are high 
Such a fracture is difficult to photograph, 
but may be identified by a dove colored 
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FIG 


rim or in some cases a cloudy appear- 
ance containing this and other colors 
Fig. 30 shows the structure of such a 
specimen, which is somewhat similar to 
Fig. 4 from a gray cast iron specimen 
This micrograph is from a heavy section 
containing silicon, 1.01 per cent and to- 
tal carbon, 2.78 per cent, the carbon deter- 
mination having been made after the cast- 


, 


ing was*annealed. In all probability the 





3 1 


FIG 7—ACTUAL SIZE 





carbon content of the hard iron was con 
siderably in excess of 3 per cent 

Fig. 31 shows a primary graphitization 
in a more incipient stage than that shown 
by Fig. 30. This specimen also is from 
a heavy section, containing silicon, 1.35 
per cent and total carbon, after anneal- 
ing, 2.50 per cent; probably 2.80 per cent 
or over in the hard iron casting 

The dendritic formation or more or 
less connected carbon areas represent 
what was a gray spot in the white iron 
casting. The fracture of the casting 
from which the micrograph was made 
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very clearly showed this to be the case 


Such a structure as this is highly detr!-- 
mental to strength and is t be avoided 
at all hazards in heavy section castings 
As a matter of fact, however, it is only 
in a heavy section casting that this struc 


ture would ordinarily be encountered and 


for this reason a careful watch should be 
kept by breaking defective castings to 
see that none show a gray or a mottled 
fracture Castings which show in the 


fracture will be 
yt proper quality after annealing, pro 
vided that the composition is otherwise 


normal and annealing treatment proper 


Fig. 32 shows the ty 


pical shrink which 
the malleable foundryman must eliminate 
from his castings in order that they may 
be sound and may utilize to the fullest 
extent possible the physical properties of 
good iron Professor Touceda, in the 
paper previously - referred to, properly 
raised the question if under some cir- 
cumstances it might not be advisable to 
run the risk of an occasional white frac- 
ture in order to secure sound castings 
through the added fluidity given by high 
phosphorus. 
\ chain of links each being moderat 


strong is unquestionably to be preferred 


to one having most of the links of high 
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British Shop Casts Big Ingot Mold 


Loam Process Employed in Making 87!5-ton Casting in Sheffield District 


Annealed for Two Weeks Special Arrangements Were Made For 


NI of the largest ingot 

molds ever cast in Great 

Britain recently was com 

pleted at the Newhall Road 

foundry oi the Brightside Foundry & 
Engineering Co., Ltd., Shefheld, for 


Ltd., 


latter 


Forge Darling 


The 


open-hearth 


the Darlington 


ton, England. concern 


operates furnaces, bes- 


semer converters and a heavy forging 
plant on the northeast coast some 
60 miles from Sheffield, and the 
Brightside company, therefore, was 
obliged to cope not only with a large 


with serious trans 
The fa- 
fully 


foundry problem but 


portation difficulties as well 


cilities in both directions proved 


equal to the task, the Brightside 
Foundry & Engineering Co. having 
at its command one of the most com- 
pletely equipped foundries for heavy 
work and most extensive mechanical 
organizations the United King- 
dom 

The accompanying illustration shows 
the big mold, which wetzhs 87'2 gross 
tons, as prepared for shipment. The 
casting is octagonal in shape and 


measures 15 feet 2 inches in length, 


while the largest external diameter 
is 117 inches The thickness of the 
walls varies from 13 to 15 inches 


Shipment Sixty Miles by Rail 


The casting was mad under the di 


rection of J. Shaw, superintendent 


of the Newhall Road plant, to whom 
we are indebted for some of the 
following details 

In making the mold, the starting 
point for the cope was an iron plat 
12 feet in diameter and 3 inches thick 
On this plate a course of bricks 


was laid and faced-up level with loan 


\fiter drying, a wooden frame _ cor 


responding with the lower section ot 
the ingot mold was laid on the dried 
loam surface Then a _ print about 
$ inches thick was formed inside the 
wooden frame to receive the main 
body core. Eight wooden uprights 
were next fastened vertically to the 
irame, outlining in skeleton the body 


of the casting \ second frame, cor 


responding to the upper section of the 


ingot mold, was fastened to the upper 
ends of the eight body strips so that 
the total height equalled the length 
of the casting plus the shrinkage 
In this manner a rough skeleton pat 
tern was erected in place on the bot- 
tom plate Finally this pattern was 
carefully plumbed vertically on th 
dried loam bed 

In actually making the mold, a ver- 
tical strike was worked from !edges 





INGOT MOLD WEIGHING 87% 





565 


Casting 


the wooden trames_ constituting 
the skeleton pattern Iron rings 12 
feet in diameter were dropped on the 
bottom plate one by one, the = space 
between the inside of the rings and 
the vertical strik eins gradually 


ricked-up and loamed until the top 


was reached Che skeleton pattern 
was then withdrawn and the cope- 
mold finished, blacked and dried. The 
various lugs, etc., on the casting were 
built-up with res as the work pro 


ceeded 


To make the core a bottom plate 3 
inches thick of the exact shape ot 
the inside of the casting was first 
placed on a _ level bed \ wooden 
frame of the shape of the inside of 


mold at the top was fastened 


the ingot 


at the proper distance above the 
bottom plate by stands which are 
kept for this purpose \ straight 
edge worked on these two contours 
gave the exact shape of the core 
Prodded binders were placed about 
every 10 inches, the thickness of the brick- 
work of the core being about 12 
inches. When the core was completely 
built-up, blacked and finished, it was 
lifted off by four loops cast in the 
bottom plate, put in an oven and 


thoroughly dried before being assembled 





TONS AS PREPARED FOR SHIPMENT BY A LARGE ENGLISH FOUNDRY 








THE FOUNDRY 


560 


hours and the 


In the meantime, the cope was all were filled up in 3! 

placed in one of the pits in the found- job was cast by 2 p. m. This. stili 
rv floor and the outside rammed up, gave ample time for feeding before 
making a solid job The core. after quitting time for the regular day 
drying, was then lowered into the © shift 

cope, carefully centered, and the cov- Two weeks were allowed for an- 
ering plate placed on top. The whole nealing, the mold being covered in 
then was screwed and weighted down the meantime Then the — stripping 
and the runners made ready to receive was commenced The great weight 


rendered it 
the 


the metal ot the casting necessary 


stripping 
the 


through all of 


W hen 


Rapid pouring was important and to carry 


to meet this requirement four ladles in the pit this was done 


vere used, one of 45 tons. one of 24 casting was lifted out by a 150-ton 
tons and two of 17 tons capacity. Al crane and set on the floor for the final 
though the full melting canacity of cu dressing operation 

pola " t emploved the ladles he shipment of this huge casting 


ve 


How and Why in Brass 


By Charles Vickers 
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the 
Ltd., 


easily 


Shefheld, to 


Darlington 


the 
works of 


from foundry at 
the 


northeast 


Forge 


on the coast, was not 


accomplished \ round-about route 


was necessary in order to avoid bridges 


which were insufficiently strong to 


carry the weight. 


For shipment, the mold was sus 
pended on a big girder resting on 
two &-wheel flat cars of much heavier 


construction the ordinary Eng- 
lish ‘i The 


company speaks in 


Brightside 


“goods 
complimentary 


terms of the arrangements made by 


the traffic department of the Great 


Central railway make the shipm 
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the fluidity 
methods 


the effect on 


Two 


according to 
f the alloy. other can 
continue 
put lit- 
the gate 
The second 
mixture of 


the 


be tried if it is necessary to 


with the aluminum. One is to 


tle bosses feeders where 
the 


use of a 


for 
onnects with casting 
the 


borundum 


requires car- 
lug 
that 


fines as a facing on 


} 


and shield, to chill the metal at 


nome 


He have found the following problem 

lifficult ne to solve, and therefore 

it assistance. W have a pump 

{ é PST tire marks and thy mixture 
t h f vmg 


clal er cent 
Coppe 88.00 
] 10.00 
id 200 
he castm are 5 inches in diameter 
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three consecutive days to pour a 
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castings. At 86 tin, 
the 


serious. It is 


sound copper, 12 


2 lead, riser-swelling porosity is 


most cured by the ad- 


taken 


addition oft 


dition of 2 from 


the 


2 per 


cent zinc 


The 


metal in 


per 
content. 


the 


copper 


cent zinc to the Sim- 


plex will also overcome the difficulty, 
and it will make no difference in the 
acid-resisting qualities of the bronze, 
in spite of the fact some will not agree 
with this 

It is an teresting problem, and to 


throw light on it, an analysis of sam- 


ples of metal taken from both furnaces 


should be made The crucible 


sound metal, and the oil-furnace porous 
metal should be analyzed. If the tin con- 
} 


tent checks in oth cases, it will be 
evident that some constituent of the 


atmosphere in the Simplex is the cause, 


but what it actually is has never been 
determined The fact remains that 
alloys with 10 per cent tin, and small 
amounts of lead with no zinc give an 
enormous amount of trouble to the brass- 


founder. When the lead approaches 10 


\¢ ; 1] 


per cent, the alloys become more easy 
to cast, but when the tin drops to 7 
or 8 per ent nd the lead goes up 
to 15 jp» cent, a ne casting alloy fre- 
sults This latter would be a much 
better alloy for these plungers from an 
acid-resisting standpo than the alloy 


now used. 


found beneficial 
end the addition ot 2 per 


zinc, added in the shape of a 70-30 


cen 

vellow brass just after the ypper . 
down will insure’ sound isting’ i 
zinc is inadmissable, the writer has su 


ceeded by adding 0.5 per cent manganes« 
opper in place t that amount r- 
dinary ypper The alloy 88-10-2 lead 
s not an acid-resisting metal of repu- 
, 
i n it is a t i ind in 
be depended up rroduce a maximum 
umber of spong ngs 
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mold and harden the prints in’ which 


the hot iron will lie, with a solution 
of silicate of soda in water This will 
prevent the print from drying with a 
consequent powdering of the sand. Have 


the iron clean and ight and make 
it red hot in a flame 1 furnace not 
t strongly oxidizing Scratch-brush 
the part of the i ! 1 the ASS 
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oxide Lav the ’ the nolds 
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BY PAT DWYER 







Bill Takes a Day Off To Attend the Circus 





ONSIDERING the subject 
from an arithmetical or a 
mathematical standpoint, | 
should be inclined to say, off 


hand, that a person’s memory is in in- 
verse ratio to his or her age. For 
instance, I cannot recall making any 
such promise, but when the circus came 
to town a few days ago, two young 
ladies who do me the honor of shar 


ing the same domicile, solemnly made 


affidavit to the effect that on a certain 
day, to wit the 7th of the month be- 
ing the anniversary of one of their 
birthdays, I had there and then, being 
presumably in my right senses and in 
possession of all my faculties, promised 
to escort them to the show 

In the presence of their lady mother, 
I protested violently that I never had 
made a promise of that kind; it was 
utterly ridiculous and other sentiments 
of a like character appropriate to the 
occasion I might have known - that 
my protestations would have no effect. 
In fact the lady declared that not only 
did she believe that 1 had made such 
a promise but to quote her exact words 
“She would not put it past me” that 
1 had deliberately fostered the scheme 
from the beginning with a view of see- 
g the circus myself. 

Far be it from me, a law abiding 
itizen, to oppose a practically unanimous 
majority, so I told them that although 
I could not recollect making any such 


wild and extravagant promise still in 





the interests of harmony I would be 


willing ) accom 


pany the children 





ile they viewed 






quote trom 


(sreat 





Stupe 





gregat 





nomen 


cate manner that a modest contribution 


to the campaign fund would be_ high- 


ly acceptable [ admitted that, tem- 


porarily, I was financially embarrassed 


and a little of tl 


+ 


1e old mazuma, the 
kale, the long green would be decidedly 
welcome She deprecated the use ot 


such terms, especially in the presence of 


children. 

“The terms may and probably do” 
said she “find acceptance among your 
foundry friends and acquaintances, 
since neither myself nor these precious 
lambs, please God, ever expect to enter 
a foundry I see no need for employing 
words such as those around the house.’ 

I told her she was right as_ usual, 
my mistake and so forth and if she 
would loan me, say $5 in bills, currency 
or small change I would willingly waive 
any personal objections I may have had 
and cheerfully escort the children to 
the show and home again I had a 
couple of dollars and with $1.47 which 
earlier in the day I had helped one of 
the young ladies smuggle out of her 
bank I decided that with an additional 


5 we could see the show with an 


‘fh 


easy mind and a clear conscience 
We arrived at the circus grounds 
+1 


about 1 p. m. and the little maidens 


who an hour before were too excited 


to eat any dinner now developed an 
extraordinary craving for lemonade, hot 
dogs, peanuts, ice cream and chewing 
gum. Fortunately a number of philan- 


thropists had arranged in the vicinity a 


in which these various 


, BiSImMYWNAMS Vier lVo2 at 


















ALL Gone LADY 


life savers were displayed for sale and 


we tried to dispense our patronage 


as wide an area as possible. 


While touring the side show witl 
Marvelous and Colossal Collection of 


Curiosities, Ancient and Modern and now 


for absolutely and positively the 


time ladies and gentlemen thrown 


to the public for tl 


ne 


small sum of 


50 cents a half dollar, we met 


accompanied by a fair 


sized deleg 


from his family From a super 


examination I decided 
tion had done its bit 


ments stands along the 


and this opinion was confirmed 


who told me that with the possible 


exception of a young 


once had in _ captivity, 


1 +4 
that the del 


al tne reir 


line of n 


ry 


crow whicl 


he never 


seen such voracious appetites. 


“That is not. the 


part of it either”, said he. “The 


+} 


of the performance tha 


most wond 


t I can’t 


out is where do they stow away al 


stuff ? It is claimed 


human stomach has a 


quarts and I am prepared to swear 


solemnly that each of those kids this 
afternoon drank enough pink lemonade 
to float an elephant.” 

I told him it simply was a question 
of relativity. If he had followed the 
newspapers carefully during the recent 
visit of Mr. Einstein to this country he 
would have experienced no_ difficulty 


that the 


capacity of 


in understanding the phenomenon. 


said he had waded throug 


illed expositions of Einstein’s 








to suggest in a deli- PAGE MR 
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EINSTEIN, DO WE LIVE TO EAT OR EAT TO LIVE? is 


ut 


1 
} 


mn severa 


he was 


sea when he 


ished than wh« 


“T am not going 


worry over 


Einstein’s theory or 
any ther theory 
this afternoon. This 
is the first time two 
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ever Sa 





‘us and if 


anything in 


figure 


doctrines, 


younger 














ver 






1 its 





first 





open 






Bill 


ation 





ficial 








Bill 






l he 
had 






erful 
part 







1 the 





adult 





two 












Bil 


SsoO- 








‘ 










more 
fin- 
‘n he 


Mr 

































Ww i 

















1 
there 





the 







































































O 


Oo 


















ion 


t 


ica 


itable for publ 


ice su 


contributions on foundry and pattern shop practi 


THE FOUNDRY DATA SHEET, JULY 15, 1921 





Payment will be made for all 


IZ6I ‘SI A1Nf ‘06f ‘ON 19aHS Vivq AaaNOoOY In] 


(IGE °ON 12248 BIVC uo panutjuo?)) 


poyjyaut UOTysNquI0D yoarIp ay} AQ PautULajap St [2973 PABPULIS Aq} JO JIAIUOD UOGIPD IL 2918 
ajdwies 243 se uorIpUOD [RoIs{qd sUIES 243 UT PUe ‘UOIIISOdUIOD [TOIULAaYD auins a4) {jaqyeutxoidde jo 
‘PUIR Gules 24) JO 2q P[NOYS [9998 PsBpPULys aq} POI Sig AQ 8)[Ns81 A[QUI[aL UIEIQO 0} 49ps0 UY 


aLON 


° 
. 





SUOTTIPUOD ayy sapu pFaty 
[9938 paPpueys & JO VOrjnfos © YM as1BdUIOD pur [OO “1 a[D BI ptnbry aq3 pur ajajduioo st Utz [Os 
aq} jQUN APuas [log “plow Sag ayy JO Ssa}AaMITIUAD JIQND OZ 01 ¢ UI ‘apdiUIns aq) JO JUa}UOD LO|ILO 
243 Uo Butpuadap ‘[aaqs jo ulnsd C'°O 0} Z'O ®ALOSSIP ‘Aaqny 499} 40 Ysey saAIUIUATIa [[VUIS B Uy 
GOH LAfY 
"978M PaT[tisip jo 
S19}9ULI JUG IGN OOZI pues ‘Ze TL “28 “ds ‘prow 113 JO S19}0UITQUAD DIQND HOOT XI —PMP %4ityV 


aqawinoay NOWLATWS 


GQOH LAIN 
INLANIMOTON AHL Ad NOPNVD AO NOLLVNINAALAC 


‘y10M BurmutFeq a10);9q Arp 
Hoes J9JEM FLHIT & GM eqn) 19hay 243 ©} Pa}aUUOD saqny Jaqqnis ayy ynoO Ysem 0} []@M SI 4 
plore 20 eye 243 Aq YouIIe Sz uO AutstuM ssoisa JO ARIQeq id 
au jo yuNoCQVe UO ‘zysenb any JO} @gngtysqns FP St pesn oq wINeDe OU UO PTNoYs [OOM seRIr) 
‘soruonid apy & sayye Appides AsaA YNO patssvd aq utd Butiayg jo uorjrsado ayy 


SILON 


s0j80Ipur sBueso-pAyjau ayy JO sdoup g Bursn ‘Rye parRpUrIs aq) JsuIPBe payesjty st prow JO ssaoxe 
aq} ‘Burqeys Aq pajyeqye AjyBno10y) useq arty ysey ey. jO syuazUOD 94} 19;;8 puE ‘yy NO YEH 07 


(68E "ON 12248 VIP MoLf penusu0D) 


TAALS NOAAV)D NIV'Id AO SISA’IVNYV ‘IVOINAHO 












































0} paepenuu0es Aurqny 








‘68¢ ‘ON LaIHS VIVG 


1} pappe sou 


) JO Sapts any 





‘ysn4y} St ayruoqsno wnt 


{nur Surysen oy} 


(00 unw do} ayy 


Mprwp aq Anu A 








}SaiReU 








juea & AlTUg 


afayg ay ‘peuuny any 


ul peq-zylet b ayy 


zurnb ay) YIM fT 


(91120q-Ysen FB WO’ 


{"VUL SOJSaqsE | 





11 & Burserd quao 


Ae, © peortd st 


1maAas 


I 








yuadias you) a 


ay} uo Suryru 





MIp Se siurysrn 


| 


r 





panutjyuo 


1 plore paurpuris 


My Sep 





g jO Buyusdo apis ayy yAr 
ard UNM 
0.9 But 


a10ul Aurppe a10jAq aut} Yor«e 





S4ulIq OF} SE OS peazFindiuru 
pue siya Autanp 
a} “‘Pess1ajsuvs] teaq 
aq ut pinbiy jo uunyjoo ayy jo 
jauuny ayy 


Ul peaysesut 


auedaad 
axtul 
urrasys 


zusenb jo 


jad oe pur 





wu «¥ 


prd sojseqsr 


prior 


uotqesyyg 


1} 4aqqna ay 0} payoriyer BAY M[B Jey aah tToupsy 


aqny {ayy OWL 


aqny am 


4} pur ‘aoeqqna yqorq epria 


uoly 





404d AWIAIIONY 


S ay} OF paar 


azis Yjuay-auo Apa eunrxoadde 





GNV SOLVUVddy 


ON 1894S DDC] Moss panutzuo)y) 


TAXNLS NOGAVD NIVId AO SISA TVNV TVOINAHO 





A\MGNOO4 JH] 





‘soysaqse ayy Furf{ssreo 


u0d sFuryqstn 24) pus 





wate 


O14} Peyons St JAIBM ATR 











fisaad pur prabiy 


7 


staadoid 





luie Autsn 


‘Apisva Burprys ayrtd urrpao1od paqriojied & 


saq JO aq pynoys aqnuy 1a ha ay 


2 yooo 






























July 15, 1921 





world bigger and more important in 
their eyes today, relativity or no re- 


lativity, I should like to see it.” 


We gazed with the proper combina- 


tion of wonder and cynical unbelief 


at the various freaks of nature in the 
side show and then, fortiMed with a 
fresh supply of peanuts, balloons, canes, 
pennants and honey coated popcorn we 
squeezed our way through the main 
entrance and were advised graciously 
that the animal tent, the menagerie 
was absolutely free and that we were 
privileged to examine the Largest, 


Most 
Collection of 


Most 


Ferocious 


Valuable 
Ani- 


Rarest, Unique and 


Wild and 


mals Ever Assembled in Captivity. 
I have no distinct recollection of 
whether I saw five wild animals or fifty 


The 
entered 


took 


sniff as I 


tent 


first 
at 
tne 


my mind rac 


wHO'S YouR 
FRIEND 









ing back across the 

years and I[ saw , 
myself again a little 

boy holding on to 

my father’s hand 

as he led = my 

brother and I ic 
through the menag- 


and toward 


erie 


the of 


What 


tent 


main 





first circus. 
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THE FOUNDRY 








sod has been resting for many a day. 

After leaving the menagerie we entered 
the main tent with its three rings,— 
count ‘em,—three; its four platforms for 
the various performers and the aerial 
swings and trapezes for the benefit of 
the ladies and gentlemen who defy 
death in a thousand forms every day 
for the edification of the public. We 
secured seats on the top row and having 
arrived early enjoyed the spectacle of 
the thousands of spectators streaming 


in through the main entrance 

The performance was excellent and 
Bill and I smoked our pipes and viewed 
it with calm approval; bat the children, 


Oh boy! They shrieked their approval 
of the clowns, shuddered when the lions 
said “G-r-r-r”; held their breath while 



















ous heroine when registering surprise 
always stretches her eye lids t 1eir 
utmost capacity, the point designated in 
scientific literature as limit, 
The fact that s mploys ume 
facia ntortion vhen pting to 
register lov fe ef 
remorse, confiden iny 
th f the 57 va ( I lotion to 
which human 5 $ may 
mean that she 5 t n t n 
igain it may mea it she does not 
know any mort lid when 
she left sch " f{ 12. Fortu 
nately a tl accompanies 
each thrilling = sce " Sul vhich 
prevents the spectators n wildly ap- 
plauding at inopport nes. This pre- 
iution also enables t nore intelligent 




























































it meant to squeeze NO WONDER 
the price of a few 

circus tickets out ot a meagre and 
scanty wage I had no means of know- 


ing at that trmme and 


simply looked on 


the excursion as a grand adventure. 
Realization has me with my own 1n- 
reasing parental responsibilities and_ it 
was not altogether the pungent odor of 
the animal tent that made me _ blow 
ny nose several times as we_ passed 
through. 

I wondered if in the years to come 


when the snows of winter, the verdure 


yf spring, the bloom of summer and 


dead leaves of autumn have rolled their 
cycles over my last resting place, 
would the little girls whose hands rested 


so warmly and confidingly in mine some- 


times think of me with as warm a feeling 


on this oc- 


f appreciation as I felt 


ision for a father above whom the 
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ee teas 

















NOAH GOT DRUNK AFTER HE HAD EMPTIED THE ARK ed in the folds 
t her apron and 
the aerial gymnasts went through their was about to open the first inning in 
evolutions and the only reason their the grand old indoor sport of “where 
eyes did not pop out of their heads ever you see a head, hit it 
is because a merciful providence pre- \fter the show we walked to a point 
vents such things from happening ex where we could get a car to take us 
cept in the imagination of our highly home and on the way |! timated to 
gifted fiction writers. You know the Bill that the man in i yf the 
hero whose eyes alternately smolder, show had a real job on hands 
flash like lightning and glow ominously’ Bill said that he probably { 1 enough 
in their black depths. Sometimes they to do to prevent him from growing 
sparkle and then again they” glint, rusty. But,” he said “if you want 
whatever that means. This gymnastic to see the real, real thing, the pure 
gift of juggling with the eyes is not con- quill, as the popular ying had it a 
fined exclusively to the printed page few years ago, I s 1 respectfully 
By no means my dear. In your regular commend to your attention the job of 
rounds of the movie houses you must 
have noted that the more or I 














MR. CROCKETT, DEMON INDIAN 








SLAYER 





AND MIGHTY HUNTER, 


REGISTERS SURPRISE 











AND EMBARRASSMENT 


570 


the man engaged in running a_ foundry 


devoted to the manufacture of a mis- 


line of castings.” 


1 
ceHlaneous 


“Every performer in a circus is an 
artist in hi: 


He 


vice on 


or her line, a finished prod- 


needs neither direction or ad- 


the proper manner in which to 


go through various evolutions. The man 


ager is not confronted with the prob- 


lem of making a Mujik with the clay 
of the Russian steppes clinging to his 
skin boots and the mud of the Volga 
river still staining his sheepskin jacket 
into a tight rope walker, a juggler or 
a lion tamer in a couple of months. 


imagine what 


find 


Can you would happen if 


ould himself short handed and, 


for instance, asked the lady who plays 

th th ypards to substitute for one 
»f the performers on the flying trapeze: 
Or if he requested the lion tamer to take 
the place of one of the Japanese jJug- 
gler Or if he invited one of the young 
ladies who assist in making up _ those 
wonderful statuary groups to step into 
the tige cage ind put the big cats 
through leir paces’ Can you imagin 
t | say you can't 

There is just a possible chan that 
1 ig, verdant and ambitious manager 
night try such ai idvised experiment 

the Tut ( t trvil i thing i d 
etting vay WwW 1s 1 simile 
nu bet e the a ne-time-we <now 
inima were drowned in a flood of gas 
Int i ors¢ ta entire ditterent 

lor it Ss rea nably certain tna 

1 an experime eve as been tried 
n the past 

The average citizen ind at icludes 
some foundry owners and others inter 


ested financially to a certain extent in 


foundri \ readily admit the un 
reasonablene ot expecting a circus man- 
ager to develop an artist over might, 
t nk t s quilts lea ( 1 foundry 
iperintendet t re anyt the 
Lp n and=s tur is vs 
that W ld ive taxed ( 


Wilhan ! kk rn 
£ t e cle lat \ | 
Man f \ la 1 A’ 1 

il \ l ite xt i d tra i | 
lomati ing W | eem t 
ite that t iit Mi i l 
! ] lva i 
W if \ ( \ 
> \ a r\ iC ‘ 
isula iSs ted with 
that <¢ nt \merica \I \ I d 
threw a nkey wren the 5 
mission g 
In the ma ind so far as socia 1ali 
ty goes, I rather am inclined to agi vith 
Mr. Burns; but in the tield of mechan 
cal endeavor, among others, Supremacy Is 


the result of training, practice and 


servation. This especially is true in the 


THE FOUNDRY 


foundry where the individual knowledge, 


skill and judgment of the molder repre 
sent such an important factor in the 


of the castings. 
the 


attention of 


production 


“Another phase of question that 
the 


in charge of machinery 


is engaging executives 
foundries in par- 


skilled 


place of the present 


where shall we 
take the 
when 


ticular, is secure 


molders to 


generation they have retired from 


the trade. Despite the vast expansion 


of the foundry business, each succeeding 


year sees a decreasing number of boys 


entering the foundry as apprentices. This 


tendency was noted several years ago 


] 


when at the solicitation of the employers, 


the molders’ union consented to an in- 


‘ease in the ratio of apprentices from 


neymen, to 1 t 


~ 
A 
- 

x 
—t 


every 


application of the molding ma 


chine practically has revolutionized shop 


practice particularly in the manufactur 


of light castings and has_ eliminated 


the necessity of employing apprentices 


on that class class of work 


‘At one time the ability to reef 
har d and steer Vas eld « i neces 
sity for a man who wished to qualif 
as n ! n i ocean going vess 
Grave fears we entertained in the days 
»f the clipper ships that the inadequate 
number of boys willing to go to sea 
\ ild iffect seriously the tonnage T 

in borne commerct Then the steam 

at came ine Vater trans rtat l n 
reased to a extent never dreamed ot 


y th d iiling masters, notwithstand 
gy the Tact it the eT T "ew with 
the except } t the navigating ofhcers 
and the engine m crew knows n 
} + + 7; | + ‘ , ¢ t 

nore wwoutl i\ i 1 and i« p ition 


fourth dimensio1 


“When 


automobile, he 


He nry 


rew associates were 


step in truction They ild 
ike the VY mate il ind issemb 
nishe i | day the grea I rd sn 
ver 4000 automohiles§ ever 
vorking \ ind Sa Sat ( t 
tsick 1 i S Wi na 
th ted fi I Spa ( .) 
l ilt s \ 
the }- ’ . } Y ) 
i ot { t { | 
| l es i nM ( 
Phe I isiness pa 
ling 0 id i : 
1 W ¢ 1 + + + > 
<illed mix npete 1! 
job i é ire di 
Ss ( nd there re to 
sume it casting nd 5 
eaded for the verlasting bow ws 


“However, what I wished to e1 


that t proble of the heavy found 

} | 

ry executives are ecomimg increasingly 
dificult from year to year during this 


period of transition. Where at one time 
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1 foundry superintendent had dozens of 


skilled molders he now has_ probably 


remainder 
He 


and the 


the 
better 


nly half number, the 


are little than handy men 


constantly is between the devil 


deep blue sea trying to meet his pr 


duction schedule in quantity and quality 


particularly quality. 
“Well,” I 
do about it?” 
“What 


Bill. “It 


said, “what are you g 


about it? 


the 


can you do said 


strikes me that foundry 


is up the same tree as Davy Crockett’s 
coon When this particular coon saw 
the late lamented Mr. Crockett point- 
ing his long rifle in his direction } 

threw up his little pink hands and said 
Don't shoot Davy, don’t shoot, I’m 


coming down!” 


_— —— Tr > Ww ‘ 
British Plan Foundry Sho 
‘ 
Next Year 

] oO ectior vith the innual 
vention ot the Institution of Britis! 
Foundrymen at Birmingham, England 
in Julv, 1922, a large exhibiti 
foundry equipment and_ supplies l 
be held An influentia ymmittes S 
been tormed which already has mad 
all the preliminary arrangements r} 
exhibition is tended to be nternat 
n scope cluding exhibits from At 
Ca Fr ince Belg im ind ] pa ] 
cover v oth the ( Us in 1 
rous fields [his fr epresents the 
attempt to hold such an exhibitio: 
Great Britain, and it is stated ever 
effort will be made to make it as « 
tensive iS poss ible N ot only wil! 
exhibition display all types of mode 
foundry equipment, but the prog : 
will includ nodel foundries at work 
togethe vith de mstrations oft t 
making, pattern making, et The ex 
=? s being organized b «Tho a 
\ } s Central Hous New otree 
B gham, secret of the sritish 
\ s l ) Res¢ irc isso it1oO 


A | ny © 

+ equeati! ‘ \prpnrange & «> agtnayny 

LC UUCaAtIsS APMIS CTOmecton 
i 


A] e [\%, 
to Native Uity 
Che city of Laporte Ind s t 
jient of gitt of the most \ rie 
collect ? ot nrearms i | anti Cs 
I the [ nited states according t 
the’ nr sions of the 1 of t -_ 
\\ \ | nes Chi ito ound! 
v1 vas probated Circuit 
the ¢ The ¢ tio ' ) S 
ore th seve hundred s Was 
fe it] ed ro! all part the 


The West Leather 
i 2 West presid 


to n 


ent, has been forme 


anutacture leather belting and t 
transm 


established at 


handle power ission apt 


(otheces 


West 


ha ve been 


Adams street, Chicago 


























Gravity Is Utilized To Roll Flasks 


One Intake and One Exhaust Valve Control the Movement of a 
Single Piston Which Not Only Jolts the Mold 


But Also Draws the Patterns 


HE molding machine shown in tthe rollover and pattern drawing device 
the accompanying illustrations which is operated by gravity. Only two 
recently has been installed at valves are used in the operation of the 
the Frank Prox Co. foundry, machine, the intake and the exhaust as 
Terre Haute, Ind., for the purpose of mak- shown at 4 and B respectively in Fig. 1. 


ing mine car wheels 
Usually these wheels 


are made one at 


a 


time and since it 


requires 
to 


no 


more 


time ram a flask 


containing two pat 


terns than it does to lows it to descend 
ram a flask contain and since the jolting 
ing one pattern it table is connected to 
is evident that con- the rollover table by 
siderable saving in tw short lengths 
time is effected by oO chain it fol 
mounting the pat- lows that as the 
terns in the manner g table des 
indicated Che 1et- ce . rolls o 

al enters the molds that table 
through a horn gat W h the flask 
attached to each hub and patterns ‘ 
and joined to a sin- ted In ot 

gle runner near the ‘ words t 

side of the flask FIG. 1—MACHINE AS IT APPEARS BEFORE THE FLASK IS SET ON weight of the jolt 
at the center. The ng piston and 
machine on which these wheels are made During the jolting operation the ex- table is utilized t roll the mold 
is the first of a new design developed haust valve remains open After the After the mold has been rolled 
by the American Molding Machine Co., mold has been rammed the exhaust valve over and locked in position by the 
lerre Haute, Ind. It presents several is closed and when air again is ad- latches shown at PD, Fig. 3, the piston 
new and interesting features including mitted to the jolting cylinder the again is raised until the bottom of the 


ed 


G. 2—THE JOLTING TABLE PUSHES THE WHOLE LOAD UP TO ITS EXTREME LIMIT OF TRAVEL, THEN AS THE AIR IS 
ENHAUSTED THE PISTON AND TABLE SINK AND BY MEAN 3 OF THE SHORT CHAINS REVOLVE THE ROCKOVER TABLE 
AFTER IT HAS BEEN LOCKED IN POSITION FIG THE JOLTING TABLE AGAIN IS RAISED UNTIL IT ENGAGES 
THE BOTTOM OF THE FLASK—WHEN IT IS LOWERED AWAY THE SECOND TIME THE FLASK COMES WITH IT 
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piston is raised to its extreme limit 
of travel. \t is point the guide 
posts are locked in position by pins 
operated by the levers shown 
at cc Fig 2 Phe ingle 1oint on 
the lever shoves 
both pins into posi 
tion or releases 
them at a_ singk 
throw i xhausting 


the air trom beneat! 


the jolting piston al 

















5/2 


table engages the under side of the 
flask. Skids and wedges similar to 
those illustrated at E, Fig. 3, are utilized 
to insure that the flask is sitting pet 
fectly level The keys’ holding th 
flask to the rollover plate then are re 
moved and upon ope the exhaust 
valve the table carrying the flask de 
scends to its place This stage of th 
operation is shown in Fig. 3 

Dur the rolling and drawing opet 
ations the guide posts together with th 


uoned ot 


the 


rockover table, which 1s. trun 


journaled at the 


held in 
by the two stop pins, C, Fig. 2. These 


upper end of guide 


posts, are their elevated position 


pins operat in holes near the upper 
end of the guide cylinders and _ into 
holes near the lower end of the guide 
posts The guide posts are held in 
vertical position by the long sliding 


guides attached to each end of the jolt 


ing table. When the jolting table is 
raised to receive the mold and draw it 
away from the patterns, these guides 
are near the upper end of the guide 


the same time the lower ends 
are held 

This 
motion of 


posts \t 
of the 
the guide cylinders arrangement 
prevents lateral the 
over table and patterns during the draw 


guide posts rigid by 


any rock 
ing 
Another 


chine is that there are no working parts 


ope ration 


interesting feature of this ma 


below the floor level. The pit in which 
the machine is set is filled with sand 
With a mold like that shown in_ the 
illustration it is not necessary to pro 


vide an auxiliary piece of equipment tor r¢ 
removing it from under the rockover table 


The crane, equipped either with a beam and 


slings or a short chain sling can be 
attached directly to the flask which then 
is swung out and carried to any desig 
nated point on the foundry floor. In 


shown in the illustration the 


inc} the 


the machin 


rockover table is 56 1es long and 


guide posts are 7134 inches between cen 
the 


between jolting 


ters The distance 
table and the rockover table when each 
is at its limit ot travel, as shown im 


inches. Diameter of jolt 


10 inches with a jolting 


Fig 3, is 43 


ing cylinder 1s 


stroke of 1 inch. 
‘ » 
Pouring Position Affects 
Bronze Liner 
Pat wyer 

Hon While in charge of a 
foun making ornamental iron and 
brass castings we were called upon t 
handle der involving many of th 
brass castings used on marine engines 
We did not pose as brass toundry ex 
perts but we experienced no troubl 
in making these castings including. tall 


shaft liners and bushings weig 


to 1400 p vunds 


THE FOUNDRY 


vhich we had any trouble was a bronze 
liner for an air pump shown in the ac- 
ympanying illustratior This liner was 
20 1eS diameter by 24 inches deep 
nd carried a row of 6 port holes at the 


nolded the ) sand in t usual 
way with t flang id up and poured 
t wit standard 88-10-2  mixtu 

, igh O ) p S \ Ser Vas ik n 
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ee 
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rTROUBLE CEASED WHEN THE MOLD 


WAS MADE THE OTHER WAY UP 


it ich ot the tou corners I 

119 e +] ] ae } } + 
squa isk in which it was mad 

Chie st casting apparently was _per- 
tect until the first cut was taken off 
tiie S ind this disclosed that t vas 
full rt n hol fy i te 
fu holes from the top wn 

» thre t where tiie port gor cut 
through Naturally we were lisap- 
pointed an izzled The mold and core 
; ; : ; 

id been le with the same ind im 
which we 1 made many satisfactory 
castings, th tal mixture had rt be 
change al 1 nelting practice had 

t varied. We made five attempts in- 
troducing some change in the procedu 

h y 1, ? ' 

" 5 was the sam 

ind all w iad tor ir tr le was a 


mpt W 
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upside down, that is with the flange 
down and the port hole openings near 
he top. We poured it through 6 pop 
gates as in the t stance and on 
us ocasion secured a isting ft t was 
perfect from top tom. An x- 
pert called in by t 11 

1s we were closing th - as 
rroved Satistactory ind 1 t l 
that h d suggest rove n 
1 practice 

Our theory is that the port vere 

e cause of the trouble, but we ne 
ave been ab to decide ist W le) 
should cause the trouble since we had 
no trouble with any other cored jobs 
and further more the trouble ceased 
when we turned the core upside down 
Perhaps some expert in brass foundry 
practice can suggest a solution for the 
problem. 

Answe The vriter had i some 
what similar experience at one time in 


brass pump plunger about 4 
We poured it on 


elevated at 


making a 
feet long. 
end 


We made 


side, one 


at the opposite end 


in green sand, skin dried it and finally 
dried it in the oven, but still the cast 
ings were wasters Finally w made 


one on end and poured it open so that 
} 


we might observe the action f 
metal while the mold was filling and 
we found the answer to the p1 

The metal did not lie quietly 
the core but fluttered all the way up 
We had a new and larger cor arrel 
made liberally provided with vent holes 


and after that although the molds w 


made in green sand we 


wasters 


In the air 


ump liner shown in th 

llustrat A ire inclined to think the 
same conditions prevailed It is quite 
probable that the port cores were filed 
n the ends so that they would not 
uch when closing the cheek or when 


the mold, de 


method 


lowering the core into 


pending on which was adopted 


In either case it is a safe assumption 


ort cores did not touch the 
outside wall of the mold and cons 


quently inded with 


they were surrot mo 
ten metal. 

Unless the sand was open or unless 
suitable vents were pr led to carry the 
vents from the port cores into the 
ma vent in the large core the meta 
was likely to boil and bubble off thes 
port cores. This fluttering would con 
tinue long enough to fill the metal near 
t core with bubbles which would bx 


trapped as the metal set. When the 


job was molded the other way up th 
port cores came near the top of the 
mold and while no doubt the metal flut 
tered when it came contact with th 
the gas did not have far to travel a 
scaped through the cope and_ risers 





















High Frequency Inductive Heating 


Recent Progress in this Comparatively New Field Is Outlined and the Mint-type 


Furnace, Electric Crucible, a Sixty-Kilowatt Tilting and Pouring 


JAX-NORTHRUP _high-fre- 
quency inductive furnaces for 
melting practically all metals, 
and also glass and refracto- 

ries, have been designed, built and sold. 

These furnaces, any of which may be 

operated by high-frequency converter 


sets, divide into seven classes: 


High temperatures and vacuum type 
furnaces. 

Electric crucible type furnaces. 

Mint type turnaces. 

Heat treatment furnaces 

Graphitization furnaces. 

Miscellaneous heating and 
type furnaces 

Large tilting and pouring-type fur- 


naces. 


muffle 


It is obvious that if the available 
power is limited to a definite maximum, 


the highest temperature can be _ ob- 


tained only by restricting the volume 


High Temperature and Vacuum Fur- 
nace: The inductor coil of this furnace 
is made of 42 turns of % inch flattened 


copper tubing [he inductor is wound 


as a solenoid and is 9 inches long and 


4 3-16 inches in inside diameter. The 


high frequency potential is applied to 


the terminals of this solenoid and also 
. 9 
water pressure of 30 pounds or more, 


which maintains a flow of water through 
the flattened tubular solenoid. The fur- 
nace may be used as a vacuum or as a 
nonvacuum furnace. It is of the non- 


type, and its contents are. re 


] 
tilt ‘ 
Luling 


moved through the bottom by with- 


+ 


drawing a slide of asbestos board. This 
type of furnace under favorable condi 
11 


tions will melt molybdenum and _ can 


be used to melt electrolytic iron in 5 to 
6 pound lots, strictly carbon free. The 


furnace is suitable tor the recovery of! 


platinum = scrap When a crucible of 


irbon or graphite of about 2'% inches 
nside diameter by 7 inches long is 
ised, and this is heat-insulated with 
lampblack, it is not difficult to obtain 


emperatures in from 15 to 20 munutes 
which are more than sufficient to com- 
pletely graphitize carbon 

For melting in vacuum, a quartz tube 
sed at the bottom is used which Just 


This tube is fitted at the 


yp with a water-cooled cover with a 
ynnection for exhausting the air. Re- 
fractories insulate better under high 
I r Atl Cit 
the \ Electroche ical s< 
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vacuum conditions, and the highest tem- 
peratures are easily obtained in vacuum 
with an expenditure of ten or fifteen 
kilowatts. 

Electric Crucible Furnaces: This type 
of furnace has been constructed in four 
sizes. The inductor coil and crucible are 
conical. The furnace sits upon a low 
table and makes contact with the high- 
frequency converter terminals by means 
of two metallic feet 

All furnaces of this type are designed 


metal contents in the 


for pouring th 





FIG. 1—SIXTY-KILOWATT TILTING AND 
POURING FURNACE IN POUR 

ING POSITION 
which the 


Same manner 


contents ot! 


an ordinary crucible are poured, over 
its edge; hence the term Electric Cruci- 


ble. An electric crucible mav be lifted 


by handles, placed on two opposite sides, 
entirely off the table and poured: or it 
may be pivoted, around an axis passing 


through its pouring spout, on trunnions 
In this case it is lifted by a handle on 
the side in the back, and poured. Fig. 1 
is a view of a 6 inch electric crucibk 
in pouring position 


[his one can either be tilted around 


the axis supported by trunnions, or it 
may be lifted by the handles on its 
side, entirely off the table, and poured 
If it is remembered that all types of 


furnaces operated by high frequency in- 


duction are substantially at room tem- 
perature on the outside, the practicability 


of handling a furnace is readily seen 





Furnace and Others are Described 


his particular style and size of fur- 
nace is well adapted to melting precious 
metals, especially gold and platinum al- 
loys. The furnace will melt and pour 
about 10 to 15 pounds of copper, or 
about 8 to 10 pounds of steel. The 
melting is extremely rapid, and when 
non-conducting crucibles are used, as 
would be the case when melting a plati- 
num-gold alloy or a ferrous metal, the 
molten metal stirs violently—a_ cir- 
cumstance which assures the perfect mix 
of an alloy 

Fig. 1 is a cross-sectional view of an 
electric crucible in which the crucible 
is about 10 inches in diameter at its 
top It is designed to hold and melt 
about 50 pounds of copper or brass and 
about 50 pounds of steel. In this case 
a pour is made by lifting the electric 
crucible clear off the table on which it 
rests. The crucible is lifted and tilted 
for pouring by two persons, using de- 
tachable handles. 

[wenty-five pounds of chromium steel 
have been melted in a nonconducting 
crucible from steel turnings, hence the 


carbon content of the steel has not been 
changed It required fifteen kilowatts 
and 25 minutes to make this melt, start- 


ing with the furnace cold 


For melting pure platinum and iridium 
iIree trom all contamination, an electric 
crucible has been made with a conical 


crucible 534 inches in diameter at its 


made of 


; 


top This conical crucible i 


molded silica ware. Fitting in this is 


the crucible proper, which holds the 


metal to be melted Chis crucible can 


be molded of such 


suitable materials 


as lime, electrically shrunk magnesia, or 
the like. ‘he purpose of the outside 
quartz crucible is to give 


try ] 


ical insulation between the conical in- 


periect elec- 


ductor coil and the metal contents of 


the crucible. The melting is. of course 
produced by the currents which are 
generated by 


self 


the inductor in the metal it- 


In using the above three electric cru- 
cibles, in which it may be required to 
obtain very high temperatures, it has 


been found advantageous to maintain a 


flow of water through the inductor coil. 
Tl water connections t the coil are 
made with rubber tubing a meter or 


more long, and it has been found that 


the resistance of us length of water 


column is_ sufficiently prevent 
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cible within the furnace, which remains 
the The 


permanently in furnace. four 


furnaces of this type installed at the 
mint use a total of 48 kilowatts in melt 
ing. 

Furnace Crucibles—Coated Crucibles 
In -high-frequency induction heating of 
ferrous metals and other metals of 
high resistivity, as platinum, non-con- 
ducting crucibles are used. In melting 
gold, silver, copper and other metals 


which do not tend to take up carbon 


at a high temperature it is better to 














Orn 7p stig | . , — 
1a TOES OE, we , | employ a machined graphite crucible 
. 3 e/CL OTe ; ; : 
ip the Crucible sina | or a molded carbon crucible for t 
CARES t~Box - or | purpose 
: =— Mechoriical Rigi ty ats ; : ; 
Terminals f ond Ease of The single objection to these cruci- 
Where Crcu/?1s Broker Handling bles ] heen due in the past t } 
3B iff ~~ rycible l { ] “ . Dies Nas been due in the past to the 
40 //i SUSY 1 } 
ty Pour — f 7 +t rapidity with which they oxidize and 
Juoo0rrs ylaple - Oucible an | burn away at high temperatures when 
v see O/C a | 
Provides Coptach fo the Liechv Ca | exposed to the air 
ro} - rye . - ' . 
‘aati tac | To overcome this defect the writer 
— ee made a research to find a_ coating 
FIG. 2—CROSS SECTION OF 10-INCH ELECTRIC CRUCIBLE which could be put upon graphite or 
: : _ earbon that would have the following 
the water circuit from acting as a_ greatly improved when the capacity of 
mec : wx properties: 
shunt on the electric circuit furnaces is reached by having a _ full ; -] ' : 
’ | ¢ . t must withstand a temperature ol 
A larger electric crucible without quota of condensers, which are now be- “enaet - 

- ; ' ; ; giles 2000 degrees Centigrade at least. 
water connections and with a practically ing installed, using 16 kilowatts per It must be impervious to air at this 
cylindrical crucible is, at the date of phase instead of 12 The fuel cost at temperature, at least to the extent that 

at . . "a : tel “ ; TS 
this writing, under construction. It is the rate of consumption shown above wn graphite — not oxidize beneath 

: : ° . ” the coating and cause it to scale of, 
designed for melting and pouring brass compares favorably with gas. +. w 
lesigned se ‘ _ = - - . . ee .”* _ [The coating must have a _ chemical 
or bronze in 200-pound lots. To secure [hese furnaces are cylindrical, sta- ynion with the carbon to make it 
more rapid melting, a 25 kilowatt high- tionary furnaces and are designed for cohere to the carbon tenaciously. 
frequency single-base converter set will 
be used. As this type is a recent de- 
. ‘ ; ’ : 
velopment, performance data are not yet Report of One Day’s Operation of Silver Melting Furnace 
available. Weight Sterling j 
; : . Time KWH. meter Current KW. silver ounces Notes 
In the 6 and 10-inch electric cruci 7 4s hte -e 
bles copper melts and superheats to a 9.00 2759.0 8.5 -  wexerar Crucible at 961° C 
: *ut silver in 
suitable pouring temperature at the rate 9.40 2796.5 gs 56 et Put copper in 
Pp > . . aT 9.3 2805.0 8.5 56 6550.99 All melted 
of about 4.2 pounds per kilowatt hour. 10°00 38125 -_ Start to pour 1135° C. 
As will be shown later, the melting rate 10.15 2812.5 8.5 35 eri eat glee ten 
: . 11.00 2854.0 8.5 50 7462.20 All melted 
with larger furnaces and more power 11.15 9875s ec 50 Seated te geen 
. . . z 3 875.5 3 Ss 35 , a ; 
is considerably increased; 25 per cent 11.30 _— _-- : es Put silver in 
- 12.15 29 ) 8.5 50 500.00 All melted 
or more. 12.25 2926.0 Started to pour 
: . , , 12.4 2926.0 8.5 35 Put silver in 
Mint-Type Furnaces This type of 1.35 2968.5 8.5 50 10. 00 All melted 
° R lly os 2979.0 Started to p 
furnace was designed specially tor use ? 2979.0 8.5 35 : Put silver i 
it the United States mint in Philadel . ++ 0 8.5 $5 7545.30 All melted 
: { 30 0 Start to pour 
phia, in connection with work carried on Potels pigs <een 60 . 
in the deposit melting room Rate oF MELTING 
Four furnaces of the same _ general Melting and super 
; " - Melting time only heating time only 
type have been installed at the mint tor Melt Lb./KW.H Lb./KW.H. Material 
over a year, and two of these, accord- 7.5 8.4 Fine silver and copper 
‘ - . . ras 12.3 8.15 Sterling scrap 
ing to the annual report of the director 12.7 10.2 Sterling scrap 
of the mint, 1920, “have been operating 7 9.7 Sterling, scrap 
. ’ Bt ‘ ‘ine silver and copper 
daily since March 20, 1920, on = small oe ; 3 8.89 : 
; of melting: Average for the time, pounds per KWH 
deposits, two small crucibles being used ' = 
to each furnace, which practice has 
been lowed on combustion furnaces melting n ils in a crucible which It must be of a nature such that 
for years past”. The other two fur may be lift out of the furna and Other coatings of the same or other 
‘ : tant “ft : gy ee ee 
naces have more recently been put into poured In the larger furnaces the material may be laid over it, and cling 
, “T] - e ; ' : , ‘ tightly This second coating should he 
continuous operation le results Of a molten metal is dipped out un only capable of selection such that molter 
test run, melting fine silver bars, were a little remains in the bottom of the metals, even steel, will not dissolve it 
as follows: Total amount melted, 13,- rucibl The last portion of metal [hese results have all been secured 
478.50 ounces; total time consumed is removed by then withdrawing the <A graphite crucible thus coated will not 
. + ] , - & ¢ - ° . 2 
seven hours; total current used, 156.50 crucible and pouring it out. In the oxidize when it is at a temperatur 
kilowatt hours: pounds melted per kilo smaller furnaces the metal deposits of 1800 degrees Centigrade ond ~ 
watt-hour, 5.905; average load per phase, are placed in small crucibles and low- jet of oxvgen is blown upon it 
12', kilowatts. The results will be ered into a thin-walled graphite cru- The foundation coating is put on at 
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2200 


coating of 


a temperature exceeding degrees 
An 


magnesite, etc 


Centigrade. additional 


zirkite, may easily be 


added as desired. 
crucibles 


the 


These coated are particu- 


larly useful in electric crucibles 


which may be operated with the cover 


removed, and the coated crucible freely 


exposed to the air when hot. These 
coated crucibles, however, have been 
made too recently for working life 
tests with them. It is to be expected 
that they will have a prolonged life 
which will make the crucible cost for 
high-frequency induction furnaces very 
low. 

Heat Treatment Furnaces: These 
cannot here be described further than 
to state that steel of any shape, even 
thin knife blades, or such commercial 


products as the cutting knives of lawn- 


mowers, when placed in an inductor 


with current having a 


20,000 


coil energized 


cycles, is rapidly 


heated to the 
temperature Che 


frequency of 


and uniformly proper 


quenching heating 
in this case is due largely, and in the 
of thin steel sheets almost wholly 
to the 


case 


development of heat by hys- 


teresis loss in the magnetic material 


This type of furnace should have 


a wide commercial application, though 


up-to-date furnaces mostly have been 


constructed for merely demonstrating the 


principle; one, however, is in commercial 


operation at the plant of the Cleveland 


Twist Drill Co., for straightening twist 
irills. 

Sixty Kilowatt Tilting and Pouring 
Furnace: A three-phase high frequency 
converter supplied with condenser 
units will absorb 60 kilowatts from 
the supply line, and will deliver from 
60 to 70 per cent of this power to 


a properly construct 
Thus with 40 kilowatts 
actually supplied to the furnace, or as 
the 
heat to the crucible itself, it is possible 
heat 
hold as much as 600 pounds of silver, 


the terminals of 


ed furnace. 


much as 35 kilowatts in form of 


and desirable to crucibles which 


or equivalent weights of copper, brass, 


bronze or other nonferrous’. metals 
which melt under say 1200 degrees 
Cent. 


To handle and pour this quantity of 
metal it is advantageous to design the 
furnace for tilting and pouring through 
the 


mechanism. 


medium of a heavily constructed 


such furnace has 


One been con- 
structed, and is now in daily operation 
at the plant of Handy & Harman, 


Bridgeport, Conn. The furnace is de- 


signed and used for melting fine sil- 


ver or sterling silver. 


The following features were embod- 
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desigf 


crucible 


ied in its and construction: 
The 


housed in a 


5-16 


and inductor coil are 
steel 


45% 
and 


made of sheet 
The 

inches 
The top of the 


heavy 


box 


inch thick. box 1s 


inches high, 31'4 wide, 


275% inches deep. box 
is fitted 


tory 


with a molded refrac- 


| his 
diameter 


has a central hole 
the 


and a 


piec e 


10 inches in inside diam- 
- the 
shaped pouring 


The 


may 


eter ot crucible carefully 


spout 
steel housing 


crucible and _ its 


be rotated for pouring around 
through 


The 


pr cess 


an axis which 
the 


crucible 


passes exactly 


end of the pouring spout. 


the 
the 


} 


may be raised in 


of pouring 15 degrees above hori 


zontal. 


[The movable the furnace 


portion of 


whereby very lit 


is counter-weighted, 


tle exertion is required to tilt and pour 


the charge 

The space in front of the spout is 
free from mechanism, which permits 
molds to be brought by a carrier 
directly beneath the end of the spout 


The furnace is free for approach by 
truck 
arrangement gives facility to the charg- 


aman or a from behind, which 


ing. 
The 
position 


furnace when in its’ vertical 


electrical contact with 
the 


converter, and when tilted for pouring 


makes 


three leads from high frequency 


breaks these contacts with no arcing 


The furnace has, therefore, no moving 


electrical conductors. 
The 
star-connected, 
them 


inductor coils, three in number 


have water circu- 


The 


coils at 


and 
water is 
the 
rotation of 


lating through 


out of these 


the 
which 


led in and 


two ends of axis of 
the 
ble water 


The 
of the 


furnace, by device all mova- 


connections are avoided 
the housing 


inductor 


inductor coils and 


crucible and coils are 


near room 
the 


around. 


at all times at or tempera- 


ture, which makes furnace very 


comfortable to work 
The 


ficial 


crucible is of carbon or arti 


graphite It may be molded or 


turned out of a section of 12-inch 


artificial electrode 
The 


ductor coil and crucible is a cylinder 


graphite 


electrical insulation between in- 


of micanite of a % inch wall (and 
thus is avoided the use of a rather 
fragile quartz cylinder), which mate- 
rial has been found suitable for many 
of the small furnaces that have been 
made. 

A good idea of the furnace may be 
had from Fig. 2 which shows it in a 


pouring position 


The performance of this furnace me- 


chanically, electrically and metallur 


gically appears to be satisfactory. It 


is capable of continuous operation for 


eight hours or more and is actually 


575 
being operated at the Handy & Har 
man plant throughout a working day 
The table shows the performance of one 


day’s operation, and may be taken as 


typical of what the furnace is capable 


ot doing. 


It may be said in conclusion that 
the highly useful possibilities of high 
frequency inductive heating are broad 

-provided high trequency power is 
available in commercial quantities, and 
at a cost which is not prohibitive 
Certain it is that high-frequency § con 
verters, ot a static character, are now 
available at reasonable price in single 
units up to 60 kilowatts, and _ that 


these units may be multiplied for op 
erating a single large furnace without 
undue complication 

Tests have shown that with a suit 


ably designed furnace for a load the 


ethciences of these static converters— 


which operate on the principle of 


oscillatory currents—are the equal of 


best 


the performance of high frequency 


alternators which have been built 


Fit Up Boiler Shell as Small 
Sized Cupola 


Question—I have a fairly sound boiler, 
6 feet high, which I should like to con- 
When bricked on 
the inside it will have a diameter of 24 
inches. I shall informa- 
tion you can give me on the following 
What extensions will I have to 
the shell; the proper 
for the charge; how far should 
the the 
tuyeres and blast pipe; 


vert into a cupola 


appreciate any 
points : 

make to what is 
height 
the 
diameter of the 


tuyeres be from bottom ; 


what type of fan would 
mend and 
would be required to 
The 
your boiler shell depends 
the height of your 
melting is concerned you 
tension. You build your charging 
platform flush the top of the 
cupola and charge directly into the 
open top. The only part of a cupola 
essential to melting is the part from the 
bottom to the charging door. The part 
of the stack above the charging 
only serves as a chimney to carry 
the gas and fumes 


you recom- 


also what horsepower motor 
drive it 

Answer question of extending 
altogether on 
roof. So far as 
need no ex- 
can 


with 


door 


off 


If you wish to convert the boiler 
shell at the least expense, into a service 
able cupola capable of melting a couple 
of tons of iron, all you need to do is 
to cut four holes each six inches 
in area in the shell, with the bottom of 


square 


the holes 10 inches above the bottom 
doors 
However, if you wish to secure a 


really efficient melting medium, one that 
will run long heats and will look well 


we recommend that vou add a 3-foot 





576 

ring to the top of your boiler. Cut a 
wide, generous charging door in a sim- 
lar ring placed upon the first one and 
then add as many more rings as are 
necessary to carry the stack 5 or 6 feet 
above the roof. The ring above the 
charging door can be contracted to 


about 20 inches in diameter which is 


large enough for a stack. The bricks 
above the charging door can be laid 
flat against the shell. 

A 24-inch cupola should melt 4500 
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pounds of iron an hour, and _ since 


30,000 cubic feet 
melt one ton of iron it follows that you 


of air are required to 


will need a fan capable of delivering 
30,000 x 2% 
an hour), or 67,500 cubic feet per hour. 

The height of the 


sand bottom will depend on the amount 


(number of tons melted in 


tuyeres above the 


of iron you may want to hold in the 
cupola between taps. The average 
height for a 24-inch cupola is 6 inches 
above the sand bottom. About 1500 
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held 
if necessary, before it is tapped. 
A continuous tuyere 4 
should encircle the cupola on the inside 
the 
established by 


pounds of iron can be in this well, 


inches high 


Communication with wind box on 
the 
ting 4-inch square holes all around the 
shell at 4-inch 


About 300 pounds of 


outside can be cut- 
intervals. 

coke 
and the succeeding 
coke would be 500 


50 pounds of coke. 


would | 


e 
required on the bed 
charges of 


iron and 


pounds of iron and 


A Patternmaker Needs Foundry Practice 


N OCCASIONS 


accused of 


the writer 


has been being a 
crank on the subject of mold 
foundry practice in 
\fter a 


forty 


ing and 
its relations to patternmaking 
thirty to 


has 


man has spent from 


and been 


that time to 


years making patterns 


fortunate enough during 


have had free access to foundries en- 
gaged in general jobbing work it is rea- 
sonable to suppose that he is in a posi- 


tion to gage the relative importance o! 
foundry knowledge to the patternmaker 
the pattern the 
Fig. l decide in 
anner the should be 


Consider shown in 


llustration and then 
what m pattern 
most satisfac- 
Probably a 


that the job 


constructed to work 


torily in the foundry. 
appraisal convinces 
the 
practical pattern 
That is 
thought 
pattern. 
shown in 


hasty 


is only in elementary class so 


far as making is 


concerned quite probably 
the 
constructed the 


The pattern 1S 


what man who actually 


Fig 2 


BY M. E. DUGGAN 


broken section of the journal showing 
the the core is 
illustrated in and in Fig. 3 a 
simple inexpensive and practical way 


manner of making 


Fig, 2; 
for doing this or any job of a similar 
character is offered 

The that is 
in one piece with the exception of the 
pads A, B, C, D 
loose and secured in place with dowell 
used to 


pattern was made solid, 


which were made 


ps. A dry sand core was 
bearing 

with 
made in 
the 


dowell 


form The print 
the 


one 


the journal 
for this core 
C and D 
and attached to 
pattern by 
of this 
came necessary to 

When the 


he pried the foot E 


together pads 
piece 

the 
account 


be- 


corebe IX. 


were 
side of 
On 


cope 
pins 

style of construction it 
supply a 
this 
the 


pinch 


molder got pattern 
ribs G 


He 


his 


and 
with a bar. 
a flat 
board 
parting to 
the 


and HH loose 
had 
roll-over 

flat 


rolle d 


then surface to rest on 
had a 


after he 


and he also 
make 


drag 


plain 
had 


over 


Now the interesting feature lies in 


the fact that this pattern was made 
by a first class patternmaker, that is 
first class in so far as fine work and 
artistic finish were concerned. These 
factors were entirely ignored by the 
molder when he took the pattern 
apart with sharp clamping bar. 

It is really surprising how many 
patternmakers follow the method 


shown in Fig, 2 when making journal 


bearings. They claim that it saves 
material, time and labor A much 
simpler method for making journal 
bearings which requires the use of 
a dry sand core, and a method which 
does not involve the necessity of a 
special core box, is shown in Fig 
3. A plain round core taken from 
the stack rack is used. In a rush job 
where only one or two castings are 
wanted and if the bearings are to be 


the ends 


, 17 - ’ Y) r 1; 
of a round core to form the lips on 


babbitted it is easy to file 


the ends of tne bearing 
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FIG PERSPECTIVE VIEW OF BRACKET WITH A JOURNAL BEARING ON THE COPE SIDE FIG. 2—USUAL METHOD OI 
CONSTRUCTING THIS STYLE OI! BEARING FIG SIMPLIFIED CONSTRUCTION WHICH ALSO 
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July 15, 1921 


Cupola is Rapid Melter 
By T. N. Burman 

The lining shown 

in the 

be installed in 


style of cupola 
illustration 
the standard 
that 
Speaking 


accompanying car. 
any of 
matter 


from 


makes of cupolas or for 


in homemade shells. 
I can say that it possesses 


ordinary 


experience 
over the 
or straight The 
hang prevents the tuyeres from chok- 


many advantages 


lining. brick over- 
rate ot 


The 


uniform 
the 


and results in a 


melting all 


ing 


through heat. 
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SECTION OF CUPOLA DESIGNED FOR 
RAPID MELTING AND ECONOM- 
ICAL OPERATION 
restricted area at the tuyeres saves 
coke Che taper in the wall from th 
level of the charging floor to th 
melting zone facilitates the passage 
f the charge on its downward pas 
sage and prevents that common trou 
ble, especially in small cupolas, a 

hang uj 

Circle brick blocks are employed 
for the lining, backed by hard fire 
brick l-inch thick. The _ illustration 


shows a cupola having a normal diam 


eter of 44 inches inside the lining 
The other figures given in the vi 
cinity of the tuyeres and the melting 
zone indicate the most efficient diam 
ters to employ at these points for a 
cupola that size The same relativ: 
proportions should be observed if the 
cupola is larger or smaller. 


Some foundrymen may claim that it 
trouble to line a 


but 


Is too much 


la in this 


cup- 


manner; really it is 
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the size of 


tapered 


just as easy with 


blocks to 


proper 


build a lining as 


it is to build a straight lining. An 
other feature in favor of this style of 
lining is that it will last for years, 
while the lining at the melting zone 
will easily last a year without being 
renewed. 

Round Bottom Planes 


Require Care 
By M. E. Duggan 


During the four years that I worked 


as an apprentice learning pattern- 
making, I purchased many _ tools. 
Some of these were needed but the 
remainder were purchased mainly be- 
cause the nickleplated finish caught 
my eye and I thought they would 
ornament my tool chest. If asked 
the purpose for which these _ tools 
were designed and how they were 
to be used, I could not answer. An 
old patternmaker, looking into my 
tool kit, said, “You have a fine line 
of expensive junk and I will wager 
that not one of these tools is in 
good working condition.” This was 
quite true 

I purchased a full set o! round 
bottom planes, including 15. sizes, 
varying in width from % to 2 inches, 
and in radius from % to 2% inches 
In that set of 15 planes there was 
not one plane which was in good 
condition Furthermore, I was not 




















competent to put a cutting edge on 
any of them. Almost every plane 
had the bottom and the cutting edge 
of the knife uneven or with different 
radii In some cases the corners 
of the cutting knife were slightly 
rounded All of them cut at the 
center or gouged at the corners I 
did not then know a method which 
would prevent these troubles. 

I have since learned that the best 
a 
Plane 

Ani fe 
A 
METHOD FOR FASTENING THE KNIFE 
IN THE PLANE 


knife in the 
of the knife 
the 


shown 


plan is to fasten the 


plane with the edge 


beyond the fate of 


full 


projecting 


plane along the width, as 


in the accompanying illustration. 
Pass the plane over an oil stone 
with the same motion employed is 
dressing a_ board This will reduce 
the cutting edge of the knife to the 
same circle as that of the plane 
Then remove the knife and grind the 
blunted edge down to a sharp edge 
and finish on an oil stone 

At present I have only six planes 





AN ALUMINUM CASTING WITH A 
rHOUSAND TEETH 
and they fulfill all requirements tot 
pattern work These art .. a. ae 
4. 6 and 8 inches in radiu 


’ 


Unique Aluminum Casting 


As a matter of : 
For NDRY, W. R Mercer, 


. A 
t to readers oO! 


inter¢ 


THE managet 
of the Danville All Metal Co., Dar 
ville, Ill., submits the photograph of 
the peculiar looking aluminum casting 
shown in the accompanying illustration 
The casting is 9% inches long, 5 inches 
outside and 3 inches inside diameter 
and weighs 7 pounds. Approximately 
1000 tapered teeth of varying sizes ¥% 
inches deep are distributed o1 the en 
tire outside surface. It was molded and 
cast on end in a 2-part dry sand mold. 

The Combustion Engineering Corp., 
Broad St., New York, has removed its 
Philadelphia offices the Finance 
Bldg. in that city 


J. F. McGonigal and J. H. Potter 
recently have joined the organization of 
the Terminal Engineering Co., Inc., 
17 West 44th street, New York City 
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Causes of Casting Troubles 


ROUBLES mysteriously go and come in the 

foundry. In many cases defects in castings 

are not discovered until the castings are 

machined, which may be weeks after they 
are made, and by that time the cause has been auto- 
matically remedied it not given much atten 
tion. Again troubles persist from day to day and 
the foundryman tries every remedy he can think of 
not having time to experiment, then when normal 
castings are once more produced he does not know 
which >5f the several changes made has brought 
about the beneficial effect. Thus the remedies are 
not as clearly defined they should to locate 
the trouble and correct it most efficiently. In small 
gray-iron castings, hard iron is one of the most com- 
mon complaints and in the heavier castings open 
of the chief faults found in the 


sO is 


be 


as 


grain forms one 
machine shop. Superficially the foundryman con- 
cludes this is caused by too soft iron due to high 


silicon and proceeds to lower the silicon content of 
the iron. However, this open-grain appearance may 


be due to other causes. One of these is internal 
shrinkage, which, if not too great, has somewhat 
the appearance of open-grained iron. Such a condi- 
tion would not necessarily be remedied by lower- 
ing the silicon, so it is essential that the foundry- 
man know whether the complaint is due to open 
grain or to internal shrinkage. The complaint of 


open grain also is due to another cause not within 
the power of the foundryman to correct. Often the 
tool on the planer or lathe is dull or set at a wrong 
angle and instead of cutting the iron sharply pulls 
an occasional grain out of its bed on the machined 
surface of the iron and this the appearance 
of an open-grained iron when in reality the iron 
may be a good close-grained metal. 


gives 


Study Furnace Temperatures 
N THE foundry industry 
advanced with peculiar success 
first glance and advocated strong enough by a 
recognized authority it will be almost uni- 
versally accepted because when failure is met it may 


theory can be 


If logical al 


a 


be accounted for by so many factors that it is 
difficult to determine which one was the real cause, 
and the theory which has been sponsored strongly 
enough will not be questioned. Besides, many troubles 
are found in the steel foundry with apparently no 
cause, as every condition laid down by modern theory 
of the manufacture of steel castings has apparently 


been met. This would seem to indicate that the lines 
followed out in previous investigations have lacked 


some element, and just now when furnace and pour- 


ing temperatures are so strongly emphasized in some 
branches of the steel industry, it would seem that the 
apparent lack of this information in the past may 


account for many otherwise unexplainable happenings. 
In the iron foundry temperature long has been recog- 
nized as a governing factor in producing castings, but 


measurement of the temperature of the molten iron 
has been left to the judgment of the eye. This has 
indicated it metal poured hot will have a higher per 
centage of combined carbon and be several thousand 
pounds stronger per square inch than iron poured 
cooler. ‘Vhile no such marked effects have been 
found in the case of steel, the temperature may have 


a more protound effect than at present is attributed 
to it especially in the case of heavy castings. 





















LTHOUGH the bottom of the depression has 
been plumbed by the early summer months, 
encouragement is felt among foundry- 
That the castings business ‘is 
but more favorable fac- 


some 
men in general. 
dragging bottom is admitted, 
tors in the general business conditions are taken to 
indicate improvement by early fall. Not the least 
encouraging features are the betterment in the railway 
outlook, the purchases of increasing amounts of rail- 
way equipment, and the sound financial condition ot 
the country at large. 
Recently, it had been established 
among a number of widely distributed 
malleable foundries that stocks of 
castings left on the makers hands by 
“hold-up” orders last fall practically 
all have been released anl used. 
These included castings for the automotive industries, 


Stocks 
Used 


implement makers, and the railway companies or 
their manufacturers of equipment. That these have 
been, in a large measure, used, is indication that pro- 


Trade Outlook in the Foundry Industry 


tle upon these Despite the realization that 
pig iron at present approaches closely to the cost of 
production, no inclination to buy for the future is 


reserves. 


noted in any section of the country 
Production of iron for June showed 
' still further declines. According to 
Production _ statistics gathered by The Jron Trade 
Drops Review, the June total was 1,065,965 
tons as compared to the May output 
of 1,215,272 tons. This shows a loss 
in the total production of pig iron of 149,307 tons 
for the month. The daily average production gives 
a more accurate gage for comparing the blast fur- 
nace operations. The daily average for May was 
39,202 tons and for June was 35,532 tons, giving a 
loss of 3670 tons or 94 per cent, and registering a 


new low mark for the period of the.depression. The 
total output of merchant furnaces during June was 
178,743 tons which, compared with the May total of 
215,703 tons, shows a 36,960 tons. The daily 
for May was tons June was 


loss of 


average 6958 and for 














duction of many lines of machinery soon will depend 5958 tons, a decrease of 1000 tons per day or 16.8 per 
upon placing cent. On the last 
further castings day of June, 74 
orders. Further Prices of Raw Material for Foundry Use furnaces were 
it indicates that CORRECTED TO JULY 7 in blast as com- 
stocks of other Iron Scrap pared with 90 on 
varieties of cast- | Xo. 2 Eoundey, Valley-..---$2000 102100 Heavy mating see, Vailey-$in59%01200 | May 31. This 
ings must have No 2 Foundry, Chicago. . _ 19.50 to 20 oo peary soning, stem, Chicago 10 00 to 10 50 Pives a net loss 
undergone a simi- | No. 3 Foundry. Philatelphia. 29.93 wooo Nes tae cameos 222 HG te 1488 | of 16 furnaces 
lar period of ab- | Basic, Valley "......--"--- 1300102009 Ko. I cast Bhiladelphia..-- 1750101850 | for the month, 
sorption and that Malleable, Chicago ........ 19.50 to 20.00 No. 1 cast, Buffalo. +++» 16,00 to 16.50 Four merchant 
new orders giving Malleable, Buffalo ..... Lae fo ae a Chara ape tae furnaces were 
increased foundry Coke z ; Railroad malleable, Chicago 13.00 to 13.50 blown out and 
<a ¢ Connellsville foundry coke..$ 4.00 to 5.00 Agricultural mal., Chicago 13.00 to 13.50 : 
activity may be Wise county foundry coke.. 6.00to 7.00 Railroad malleable, Buffalo.. 11.50 to 12.50 none was lighted 
expected. The during the month. 
railroads are or- These conditions 
dering a great number of repair and replacement cast- have been closely paralleled in the production of coke 
ings. This is reported both from malleable and steel and other foundry raw materials. At no time during 
shops. That repairs have been neglected during the the depression has the reaction been so strongly evi- 
past few months generally is admitted, and with the dent in those industries which supply the foundry 
volume of repair work now on hand and the steady field. Price declines still are noted in practically all 
increase of orders for new equipment, railway casting lines. Economists have pointed out that at no previous 


foundries expect improvement during the late summer 


and fall, some new car business is being placed. 
Conditions in the automotive indus- 

' try are strangely irregular. No gen- 
Automotives eral rule applies, by which it may be 
Spotted said that any one class of automobiles 

is maintaining any greater production 

than any other. A few of the high 

priced cars are being produced on reduced schedules. 
The same is true in the division which includes what 
is known as the medium priced automobiles. Others 


in the same classification are at a standstill and a few 
are maintaining practically full time operation. The 
demand for castings is correspondingly spotted, de- 
pending upon the conditions which govern the con- 
suming manufacturing concerns. Most manufacturers 
continue to be optimistic, and recent price cuts in 
practically all makes of cars have been made to stimu- 
late the demand. Sellers of foundry raw materials 
state that prices are practically no inducement to pur- 
chase at the present time. Many foundries have had 
stocks of iron, scrap and coke upon which to draw, 
and the reduced scale of operations has drawn but lit- 


period has the readjustment been so rapid and so vio- 
lent. In line with falling prices in iron and steel raw 
materials, reductions have been announced by leading 
steel making interests that bring finished and semi- 
finished materials more closely into line. Castings 
prices are difficult to determine, and in many instances 
are based upon the urgent desire for business rather 
than upon any real foundation of cost of production 
The Duquesne Steel Foundry, Pittsburgh, recently 
was awarded 250 tons of steel castings for the navy 
on a bid of $28,704. The small volume of malleable 
castings being sold furnishes no basis for a price es- 
timate. Some simple medium size malleables recently 
were priced at 6 cents by a northern Ohio foundry. 
A buyers market prevails in gray-iron castings. 


Prices for nonferrous metals, based 

: on New York quotations in Daily 

Nonferrous  \/etal l'rade for July 7 follow: Cast- 

Prices ing copper 11.871c; Lake copper, 

12.871 lead, 440c: antimony. 

4.75c; Straits tin, 29.00e: aluminum 

No. 12 alloy, open market, 18.00c to 19.00c. Zinc 
is 4.35c, E. St. Louis. 








Comings and Goings of F oundrymen 


D. YOUNG, who was elected 
president of the American 


Ma- 


meeting 


Society for Testing 


terials at its annual 


in Asbury Park, N. J., has been a 
prominent figure in mechanical, rail- 
road, and metallurgical circles for a 
number of years. He was born May 
19, 1878 at Washington and on June 
25, 1900, after being graduated from 


Cornell university with the degree ot 
mechanical engineer, entered the 
services of the Pittsburgh, Cuincin- 


Louis railroad, 
In July, 1903, he 


Chicago & St 


as special apprentice. 


nati, 


was promoted to erecting gang tore 
man and on Oct. 16, 1903 was made 
machine foreman On Jan. 1, 1905, he 


motive 


was appointed assistant powel 
inspector for the road and served in 
that capacity until May 1, 1906, when 
he was transferred to the Vittsburgh, 
Fort Wayne & Chicago railroad as 
assistant master mechan In Sep 
tember, 1906, he returned to the serv 
ices of the Pittsburgh, Cincinnati, Chi 


cago & St. Louis railroad as assistant 
engineer of motive power and = on 
june 1, 1910, assumed that office under 
the general superintendent of motive 
power of the Pennsylvania Lines west 
of Pittsburgh. On Oct. 1, 1911, he be 
came engineer of tests in the ofthce 
of the general superintendent ot mo 
tive power of the lines east of Pitts 
burgh and on May 9Y, 191, was pro 
moted to the office of superintendent 


of motive power of the Philadelphia, 


& Washington 
these 


railroad li 
offices Mr 


baltimore 
ddition to 
Young, 1n 


ant colonel 


holding 


1918 was appointed lieute: 


the army trans 


stall 


serving in 
corps in France on th 
Atterbury He 


the 


portation 


of Gen A. W 


1 


discharge d 


Was 


from Service in De 


cember of the ar On lan 


1, 1919, he 


ent of the 


Same y¢« 
was appointed superintend 
the 


Schuylkill division of 


Pennsylvania railroad with headquar 
ters at Reading, Pa., and served it 
that vacity until March 1, 1920, at 
which time he was made general su 
pervisor of stores While engineer 
of tests at Altoona, Pa., he was a 
tively engaged in committee work 
for the American Society for Testing 
Mater ils, havi oined the organiza 
tion in 1911 iF 17 he was el ted 
to the executive committee of the ) 
eet serving on the finance commit 
tec In 1919 he wa elected Vice 
esident and in 1920 was the society's 
representative to the Engineering 


Council He is well known among 


members of the railroad and mechani- 


cal professions and has written a num- 


ber of papers for presentation at the 
society's annual meetings. While 
chairman of the committees of the 


Master Car Builders’ and Master Me- 
chanics’ associations, he was of ma- 
terial assistance in harmonizing the 
differences in control tests and speci- 
fications of these organizations. At 
the time of the International Congress 


o1 Testing Materials, Mr. Young 








( Db. YOUNG 


is the American Society for Testing 
Materials epresentative on the 1! 
ternatio stee commiuttec 

Willia iM e, until recently 
t ( Tr \ nN \\ las MW 


John A nto returned tu ] 
trom atl e] weeks business trip t 
lL urope H nded the British Ir 

1 St 1 ds t meetin ind vis 

e various trial centers of |] 

1, Belgiun ance and Germ ; 
studving t mercial aspects f 
I pe und t mstruction 

Jul Mc was tend i 
I vell dinn | 24 t the 11 
\ ty l Pitts gh, by his form 

; it ! agers the Westinghous 
Electric & Mfg. ( 23 being present 
H. D. Shute, vi president of the com 


Mr. 
president of the 
Ce. 


McGill 
Twin City 


was toastmaster. will 


become vice 
Rapid Transit Minneapolis and St. 


Louis. 
Gardner, one of the 
cipal stockholders of the Albion 
Albion, Maich., 


mimissioner oO! 


Washington prin- 


Mall - 


able Iron Co., recently 


Was appointed « pensions 


by President Harding. Since the Civil 


war Mr. Gardner has been in_ public 
life almost continuously. He _ enlisted 
in the Union army at the age of 16 
and at the close of the war he returned 


to Hillsdale college from which he was 


graduated. For a number of years Mr 
Gardner was a professor in Albion col- 
lege and left this position to become 
secretary of state of Michigan. Later 
he was elected to congress and served 
three consecutive terms. He is a past 
commander-in-chief of the Grand Army 
ot the Republic 

C. E. Davies recently has been ay 
pointed managing editor of Mecha 
Engineering to succeed the late L. G 
French Mr. Davies was. graduated 
from the Rensselaer Polytechnic 


stitute and for several years 
specialized in 


work. He 


Smith 


industrial management 


became associated with the 


Premier worl 


Remingtor 


co. ovracuse, N \ : in 


Typewriter 


1914 and with the exception of 15 
months during the war, was engaged 
in production work with that company 
until March 1920. During the war Mr 
Davies was at the Frankford arsenal 
iS assistant production superintendent 
lor the artillery ammunition division 
and la iS superi dent of the fuss 
shop 

William Aldri 1tly 1 charge 

1@ southern ter ry ot the Metal 

& Thermit Corp., New York, has been 
ransferred to the western territory of 

is company From 1899 to 1908, Mr 
\ldrich was associated intermittently 
with the Milwaukee’ Elect: Railway 
& Light (¢ In 1909 he joined th 
former Goldschmidt Thermit ( Since 
then fhe is travels 1 1 every state 
the | ed States, also in Canada. the 
Wes idies ( entral \ ( Panama 
and t tropics in the rests the 
prod tf th Chern por 
Mr. Aldrich will trave Calif 
(Jreg \\ is gto! | in Nev | 
Utah d Arizona 1 will make 5 

idquarters i t ev South al 
Francis La i Meta 
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1 
) h Id l | 1e gC Bel 
» Oct. 2, in connection 
vith the ua I ting ) the Tech 
nical Ass ition of Foundrymen o 
Belgium Technique de Fonderie), ] 
Leonard, 51 Quai lu Canal Herstal 
Liege, Belgium, secretary This asso 
ciation was inded 1911, and on a 
count o ts being th tenth anniversary 
of its organizatio it is stated that 
special effort is going to be made to 
give an unsuall) ynprehensive exh 
bition “similar i every respect to 
the one held aris 1913, and to 
the American ynes” The price yf 
space 1s I l 30) 40 Belgian francs 
per square mete urrent ex 
change 24 to 32 cents per square oot 
aren wn oF lat . Po 
| earcucril Ly ¢ uU¢ iO] 
nA Yn 
: Lacnine 
In to the regular features 
F , ’ THE LARGEST SIZE MADI 
ot its pattern m ie the Oh 
ver Machinery Co.,Grand Rapids, Mic ore 
? ; mum of time as compared with the or 
recently has developed a gear cutting : : ete 
. ; : : dinary hand methods. The attachment 
attachment which it is claimed will cut : 
consists Of a complete set ol! appliances 
any shape r style f gear in a mini 


and includes 14-inch 








gears a 
dividing head with tail stock, 
plate, index chart, two face plates, 









blocks, 


and 


of raising change 


recessing 


quadrants 


connecting 





for cutting spiral, spur, bevel and worm 
universal 


index 


se 




















PATTERN MILLING MA 
INCHES DIAMETER, 


HINE MAKING A 
INCHES WIDI 
AND EVENLY 


PATTERN 
EVERY 
SPACED 


FOR A SPIRAL 
TOOTH EXACTLY 


GEAR 
ALIKE 


gears, 


mechanism 


between table and dividing head 
The machine is so arranged iat in 
rf ates 
} itting 


HAS A 


DIAMI 


progresses If 


front edge. In 
time which it 


from 70 to 90 


hand method, t 


mechanically a 


National 


ently has d l 
narket a new 
Simpson § I 
Vn in th 
i an &-! t l 
a4 ticular { 
nar ly ct 
1isU il iy 
laren auantit 
quired n gray I 


ror mixing not 
sand but als 

es including 
Iurnaces i 1 

It is cla 


tion of ws 
yt mixing a bat 
num L pate 
which it i 
ot ft machine 
Postpone 
I 


necting in Ma 
the second mr ft 
er The exact 
yr some little t 


is claimed 


1oOn 





t 


381 


. ‘ 
edge LO 


the 


+} 


» the saving in 


amounts to 


per cent over the usual 
1 machine produces a 
rate gear pattern. 
7 & > ™ 
arge Uapacity 
a ve ‘ 


Engineering Co 


‘cK In 


549 


is machine 


11S 
| gned pri 
rp é ¢ 
tage where 
i] iré re 


ot the 
ina 
time 


mini- 





other 
yf British 
annual 
to 


»eptem 


July 


irom 


not be fixed 








SRD 
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rm « _— 
Tramrail Operated Kither 


= 
DY Hand or rower 


The Cle Crane & Engineer 


7 
Veiand 


x Co., Wickliffe, Ohio has developed 
a suspended ramrail system for 
ise in industrial plants, which may 
be modified to fit practically any prob 
lem which has for its object the mov 
ing of material from one part of the 
plant to another. The hoists and 
carriers are made in different sizes 
a d ipacities up to 4000 pounds. They 
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satety factor has been considered 

throughout t installation and it is 

claimed that it is impossible for the 

carrier to run off the rail if the sys 
1! j 


tem is it according to the in 


istalied 


structions o! the manufacturer. 


Steel cut-gears and pinions are used 
throughout with the exception of one 
idler. \ direct current motor of spe- 
cial design is used on all electric- 


propelled carriers. It is equipped with 
bal] 


lubrication 


compensating windings, bearings 


ai both ends, grease for 











IN HAND-OPI 


BACK FAR 


INST 
TO 


PHIS RATED 


ENOUGH 


ALI 
AVOID 


\ electr curre t or partly One 
partly by the other 
; , “fe ae } 
t Ss claimed t standardizatio 
fittings na ir? S thie ( S 
t ctu! ( tine materials las 
t decreased ind ( ‘ 
‘ t syste ( « stalled 
{ i { | st Sta ida dizatior 
" eliminated t ecess Tt ¢ 
mM lyre the pat 
11 1 
) ropost talling the s 
t ] | stated that 
re erected | i ed I © 
] } 
is y | ( a iry 1 ( 
S t ‘ = 
t \ 
ect it} the eqt ment 
itlined tollows lhe work 
ts are enclosed » provid 
eather ind ¢ rote , \11 
, 
he VV loads are ri l ) livatt 
r or bal bear ‘ (1€a piu . 
aiers, et are carrie Vy perapn 
serted bronze bushi ws with proy 
» teehee ; hit he u | 
Si ror irication, Dut may ¢ sce 
‘ 7 } - 
with only graphite lubrication Che 





ATION 


THI 
HEAT 


HOISTING ¢ 


FROM THE I 


HAIN 
ADLE 


Is 


SET 
rH 


balls and the motor is large enough in 
all cases to provide a liberal mar- 
gin for overload [he system oper- 
es on direct current only. 
son etl { \ the i i 
vagger rei has b pla lo the 
market by ted Co wound Co. 228 
Elk Street Buffal \s will r¢ 
ited by ring to the accompa 
ng illustr it is nade oO th 





corrugated 0 


type of construction combining mu 


imum weight with maximum holding 

power. Som the claims made 

the manufacturer are that they ar 
t g, light and « to handle. They are 
( to st ) se thev come n- 
ve ntly pa ked 200 to the box S1Z¢ 
tor size the weigh approximately one 
quarter as much as the ordinary home 
made cast iron gagger, and finally they 
are sold by the thousand 
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Blower Serves Foundry for 


Forty Years 


Efficient service for 40 vears,. with 
f kero- 


in Occasional internal bath o 

sene oil and a dusting, is the unusual 
record of a blower made by P. H. 
& F. M. Roots Co., Connersville, Ind., 
in service in the Atlantic Foundry of 


the Douglass Fullerton ( Dart 

a 
R 

company, 


No 


O., 


mouth, Canada 


James Douglass, president 


the Says: 


“Our blower has be 


en plus 
ging away for about 40 years and | 
can hear it hum now I consider this 
7 . 1. . = . 
ylower has a wonderful record S 
the oO rep T Ve yere to ] i 
it inside with kerosene oil and _ to 
scrape out the dust The bearings and 
gears look as good as new 


Dec 0, 


“On 1917 this blower was 
kicked upside down from the terrible 
explosion, but we turned it back ag 


and it was unhurt.” 


The explosion he reters to occurred 


vnen a Shipioad oO! explosives iet 

loose in Halifax harbor with terribl 
‘ * ; r @ +1 ° eee } 

destruction for miles around 

’ A a 
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Diartiahl,. 
to be Dutiable 
of the sout 


assumed in 


Need 
graphite 


for protection 
1S 


industry 


Fordney permanent tariff bill introduced 


in the house at Washington Ten 7 
cent ad valorem is the duty proposed 


m graphite or plumbago, crude or re- 


fined. Under the American valuation 
clause of the bill, this ad valorem dut 
will be assessed not upon the produ ? 
cost or market of the gn art 
but upon the cost of th mparable 
competitive article produced 
United States 

On aluminum the followi ites 
proposed in th Fordney ‘ 
is by no means in il s id 
n doubt be con telv redraw he f 
ecoming a \ 

On crud aauxite, not | 

otherwis 1dvanced lt 

$l a tor 

On minum aluminu scra 

a id i Vs I ally kind \ 

In im is the comp t ma 
eria t chiet value le 
for 2» cents a pound 


On aluminum in plat 
bars, rods, circles unk 


str ~ r angies, and sq 


a pound. 


O. W. Seaberg, formerly sales agent 
of the Seaboard By-Pro iucts Coke Co., 
Jersey City, N. J., has been made sales 


the New 
Willian.s 


ot 


York office of the 
Fuel Co. Inc., 2 


manager in 
Cc. W 


Leaver 


>= 














Summer Sloth Holds Back Business 


Disinclination Even to Think of Future Needs Is Evident in Foundry 
Equipment Market—Buying Slumps to Low 
Level as Expected 


LACK operations in the foundry industry over machine. The Ellwood Foundry & Machine Co., |} 
have reacted in the equipment field and wood City, Pa. is entering the market for pattern shop 
practically no buying of new molding, melt- as well as machine shop and other equipment. The Pitts 
ing or handling machinery is noted. Re burgh Engineering Co., Jeannette, Pa., operating a foundry 
placements, which formed a stabilizing influence to produce fittings %-inch up to 12 inches, is engaging 
during the spring months have dropped away, as more extensively in contract work but probably will not 
was expected by most manufacturers. The inquir- find it necessary to add additional equipment at this time 


ies which are existent have for their object increased No new inquiries are out for cranes from foundries, se\ 
efficiency with the reduced output, or greater economy eral old projects still being before sellers which ar 
mM producing castings. nearer the closing point than whet inquiries first were 
pt ae a ae issued. The United Engineering & Foundry Co. still post 
rete i ; J : pones action on the crane for its Frank-Kneeland works 
RDERS for foundry equipment in the East are com- The Harrisburg Corp., Franklin building, Harrisburg 
ing through slowly. Sellers report that despite vari- Pa., has purchased the controlling interest in the Harris 
ous projects contemplated, new building is practically at a burg Foundry & Machine Works, and will continue the 
standstill, and that replacement orders, which constitute manufacture of that company’s line of engines Officers 
the major portion of current business, are scarce as at are: President, Alfred Sohland; treasurer, Paul Semmel 
ny time in recent weeks. A slightly better volume of in- secretary, J. B. Schwab 


quiry, however, prevails, this development affording further a 
, . . 14: ' Continue LJ uti n ( 
evidence of the sizable buying that ultimately will have ; 


» be done \ recent order calls for a furnace for the * THE face of continued dullness in tl foundry field 
th 


International Nickel Co., 67 Wall street, the business going he almost complete lack of business foundry equ 
to the Pittsburgh Electric Furnace Corp., Union bank ment during the past two weeks is not surprising. In the 
building, Pittsburgh. The equipment will be used at the Chicago district practically no new struction has 
Huntington, W. Wa., plant for melting and refining monel started during this period, and such orders as had been 
metal. Plans are being prepared by the Springfield Blower placed tor cupolas and the larger foundry machinery hav 
Co., Springfield, Mass., manufacturer of blowers and ex been in most cases to replace old equipment Several 
haust systems, for the erection of a new plant in the near foundries have purchased small cupolas to install in add 
future Herman C. Kline is treasurer, tion to existing large cupolas, the idea being to cut down 


expense of operation during the dull season when from 25 
nquiry Drags In Pittsburgh 


to 30 per cent production is the rule This policy of pur 
W ITH foundries in the Pittsburgh district operating at chasing small capacity equipment as an adjunct to large 
from 15 to 25 per cent of capacity on an average, units is apparently spreading. It is pointed out that in some 
here is not much demand for foundry equipment In cases the cost of equipment will be saved in four or five 
fact, a further recession is anticipated when additional months operation. Three cupolas have been placed re 
foundries become inoperative during July Purchases for cently in the Chicago district, also two in Tennessee l 
absolute requirements only as regards supplies are noted and one in northern Illinois One equipment manufacturer 
inquiries for equipment such as core ovens, core making reports a decided increase in inquiry during the latter part 
machinery, ladles, flasks, etc., are rare, some interests re of June, but it is doubtful whether this will result 
porting no sales during the past few weeks Foundries creased orders Prices of many lines have declined Ma 
are not keeping present machinery employed and replace- terial handling equipment has been moved more readily tl 
nents are tew The Brvant Heater & Mfg. Co., Cleve some other lines, this being due in many ises to the de 
land, is inquiring for one No. 451-S Osborn molding ma- sire to cut down labor expenses Off ls of the H 
hine or its equiy ilent, and a jolt stripping machine The \ ance Foundry  S Columbus, \) ir¢ ul decided 
rd & Burnham Boiler Co., Irvington-on-the-Hudson, the rebuilding of its plant which was recently damage 
New York, is in the market for a Herman pneumatic roll fire The plant is located at Westvil ) 
| 


What the Foundries Are Doing 


Activities of the Iron, Steel and Brass Shops = 


3 
. Pee LULL | ih la 
The ¢ S. Mfg. Co., Nutley, N. J. re is having plans prepared for the erection f an office and foundry building, to be erected 

cently was organized to engage in the manu- of a plant building to be 2-stories Cc. W at an estimated cost of $40,000 

facture of automatic valves, etc. by Carl Lewis is president of the company Phe foundry owned by Fleming  Bros., 

Schneider, 28 Woodland avenue and others Bids have been taken by the Chester Iron Cabot street, Halifax, N. S., which was re 


The Agrimotor Mfg. Co., Wichita, Kans., & Foundry Co., St. Louis, for the erection cently damaged by fire, will be rebuilt, it is 





ersto ind new machinery and equip 
ent will he or ase 
The Western Pump Co., Davenport, Iowa, 
has purchased the plant of the Wahle Ma- 
& Fe indry Co 
é Malleable Iron Works, New Britain, 
( la th erection ot 1 bri factory 
ng Ss teet 
rl Zoe r Mfg. Co } Bellevil venue, 
New } N | recentl wa organized to 
e1 t t 1 r ot valves, et 
} ir t (y Z 0% e1 i | other 
| i | owned t t] De ard 
F< Co St Andre ( ue wa recent 
iged | fire It is understood the con 
I v rebuild the piant mediately 





West I ‘ street, Chicago, recent was in 
co it l with i cap i tock ot > b 
Isa Chaplik, Louis Silverberg and Herman 
J G in and othe 

Plar have beer drawn b the Paragon 
I ry Co Oregon, Ill., for the erection 
re) a fo I building Architects drawings 
ca fo 1 building approximately, 100 x 

treet 

Purchase of a te n which it plans t 

erect a odern plant for the manutacture ol 


products recently was announced 





by the American Aluminum Metal Product 
( Lo Angeles 

Capitaized at ~$30,000, the Laskole 
Valve Co New York, recently was 1 
corporated to manufacture valves, etc., by 
( H. Bail J. S. Darey and K. R. Metzger 


William street, New York 
The Newark Engine & Machine Works, 85 
Newark, N T., recently 


facture machinery and 


part b Peter A Burt 40 Halleck street, 
ind thers 

(aray ron castings, etc, will be manufacture ] 
b the Waukegan Foundry Co., Waukegan, 
Lil which was recently incorporated and 
whicl now having plans prepared for the 


tion of a plant building 


rhe Brass Works, In 


ere; 


Detroit, 


ha been incorposated with a capital toch 
of $4 The company was chartered by 
Carl W rhomas, John M Burke, 262 Chal 
mi avenue, Detroit, Frank M. Klump and 
other 

Controlling interest in the I 1 Bras 
& Iro I indry Co I i, © recent wa 





u red by interests he ided by ] hr Reed 
ind it repo ted the new owner c 
t plate expanding the plant to enable large 
op ition 
I Richard French Iron Works, Worcester 
M 1 having plans prepared for the erec 
t i foundry Iding x 120 feet, 
i i nu D of other tructures, at 
M l Ma it ecently old its plant 
it W ter to t Arcade Malleable Iron 
Lo 
Art of ine oration have been filed 
with etarv o tate of Ohio, by the 
Hine P Mig Co Cleveland I 
pal h will n ufactu metal pat 
ns, et capita l at > ind 
i incor] 1 by Jam I Hine Robert 





uundry & 


] elphia t was rporat wit 
" toc] 25,000, 1 engage t! 
1 ture ot Iry ind ichine 10D 
The « porat 

War \ Arnold, H ld ( I nsinwger nd 
Fran \ Cabeen Tr 

rhe Ellwood Found & Machi Sho] 
Ellwood City Pa., recent was reorganized and 
n the future will be kt is the Ellwood 


Foundry & Machine Co ( W Carbeau, 


with tl American Steel Co., | 


wood City, is treasurer under the reorganiza 


company reported the 


planning 


€ 


tern 


Ltd., has been incorporated with headquarters 
t Montreal, Que t anufacture iron, ste 
metals, castings, forgings, etc., by Frederic 
H. Markey, Waldo W Skinner, George G 
H 1 and others The company Ss capita 
it 100 ( 
The George I ( } Co Bosto 
heer re te ca ta stoc 
of ¢? b Georg I Croa nd Gera 
M. Croa bot Atho Mass., and Wi 
thr Pp I Pottags Me or Mas It I 
I c ¢ the tound oft the M P Br 


The Plainville Casting Co., Plainville, Cont 
which was recent organized, has within tw 
montl erected and equipped a new found 
ind it recent started ictual peratior 
The building of brik l-stor lé 
feet It will be devoted to the manufacture 
o rough casting He y > Washburn 
president of the company and William Stewart, 
uperintendent and echanical adviser 

Plans are being prepared by the Springfie 
Blower Co., Springheld Mass manuta 
turer of blowers and exhaust syster 
f the erection o 1 new plant in the ne 
future The compa through ( 





Officers or 


treet, 


couver B recent! wa incorporate 1 t 
acquire and take over the plant and busine 
of the Canadian Mower Improvement Co 
Ltd It will enage n and carry o tl 
business rf iron founder brass founder, 
metal worker, machinist, et¢ The new com 
pany is capitalized at $1,000,000 and was in 
corporated by Ghent Davis, Donald G. Mar 
hall, Jame ( Ralston and others 

Officials f the H W Vance Foundry 
( Columbus, O., are undecided as to the 
rebuilding of its plant which was ecently 
damaged b fire rhe plant is located a 
Westville 0., nd the burned structure con 
tained the novelty vending machines and 
gummed tape epart nt the foundry 
rr) e started t inknown origin and the 
total ige $ ! es t > 
Tr} u art! o é by insurance 

I n wa i metal peciaiti Ww 





THE FOUNDRY 


rection of ac and 


shops 


The British Empire Steel Products C 











the company are at 89 Mor 
Mass 


Springfield, 





street, Oneida, N 


whic as recently incorporated and whicl 
ove the business for erly conducted 

iam H. Hess Mr. Hess is principal stock- 

er of t new co 1 which ts ipital er 

‘ | ad to manutact ng the 

ny “ engag 1 electrical contracting 

= } ‘ fo lighting plants 

It cf te ite t ectior ( 4 ant 

or t x yT t resent € w“ ch 

1 be about ths 
Owne p the Taeschke Bro Foundry 
) ; Locust street, Milwaukee pioneer 


tl Ke Ma e ( of Mil 
il 1 ulact r ol concrete I x " 
ect ivil r ent, et rt Taes 
op tor mat yea 1 supplied 1 st or t 
ting equ « the Koeh g ) 

1 Witl t vast 18 mor $ 2 
tions to t 1 nt have been ace The 
ictlo s i t i V ly l i co 
leratio f which wa the ap 
Lise \ é ‘ t plant Accor g t 

new oO r esent Jaeschl i i 
A high grade noncorrosive metal, said to 

ulaptable for va pump 1 chemica 

es and = ¢ t W be manuta 


pat 











July 15, 1921 


Namco Metal Corp., 4UU8 


avenue, Ch 


tured by the 


Grove icago, which was 


incorporated capital stock of 


At mpany’s factory 


present 





faciities 1dequate but t is contemplat 
ng the rection of a new plant on a large 
cale and at that time will b n the market 
tor coke-fired crucible I ice elect ) 
uils and various foundry supplies 1 equip 
ent Officers « the compar Pre 
dent, N J O’' Hanke I ent I 
P Malloy l sec ta i treasure ) 





J. Molyneaux 


Announcement is been mad by Hillis 
& Sons, I td., H al lax, N ee iron tour ers 








and machinists, that it ow estab : 
m a new site and i operating the same 
departments as at the time t ( p t 
destroyed, Dec 6, 1917, wher n tion 
ship Mont Blanc, exploded 

harbor Che company States that ow 
the conditions, however ts operatins : 
pl ire n smewhat or a mipermar t 
state It is continually making additiona 
alterations to plant and equipment and 
considering more t the future At present, 


however, it is making but small improvements 


I 
j Ie} } ] 
and although it contemplate larger ones 
it is undecided as to when these W be 
started 
Advices have been received from the Harris 
burg Corp., Franklin building, Harrisburg, 
Pa., to the effect it has purchased the cor 
' 


Foundry & 
the 


trolling the Harrisburg 
Machine 


facture of 


interest in 
Works 
that 


and will continue manu- 


In 


company’s line of 





addition the company wil manutacture radial 
drills and will from time to time add d 
ditional lines to its ‘output as its facilites 
permit The company which is a Delaware 


corporation, is capitalized at 





ficers are President Alfred Sohland; first 
vice president, George I Bricker; secor 
vice president, H A. Tiffany and tl vice 
president, H. J. Weidiner Other officers a1 
freasurer, Pau Semmel; secretary, J B 
Schwab; assistant treasurer I M. Lee and 
assistant secretary, D \ Sande n 
Announcement has been m y the Link- 





uired all of the capital 


Idwell & Son Ce 


) two new nes of manu 
facture being added to the products of the 
Lin Belt ( by the combinatior ot the 
two interests Phese ire the inulactt ot 
conveyors and power transi! T ichir 
formerly manufactured by the Caldwell com- 
pany While the H W Caldwe & sor 
Co’s plant will be conti: 1 operation as 
a separate corporatior under ts present 
name the t facilities the tw cor 
panies w Ww broa act g 
t —P cies t tiie Caldwell nt will b 
ntroduced a the mana ent of the plant 
will rema substantial the same as at 
present 

mit WL TE COUT UA, 


- : 7 . + .) r . bd 
New Trade Publications 


TUE LULL 


rORCHES—Large size, compressed air type 
’ tor es are described and illustrated in 
recently published |} the Mahr Mfg. 
Minneapolis These t es erate on 
Destin’ r at a essure m 25 to 120 
it iccording to the leaflet. Complete speci- 
it S ar giver 
FRICTION CLUTCHES A new catalog de 
t ! rictior itches 1 dealing wit some 
the engineering problems involved in their 
se s been published by the Hanson Clut« AS 








